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German patent DD 295 761 A5 
BerUn-Kosmetik GmbH 

ProQggs for thg preparation of amino resin microcapsule dispersions for com^fe 
compositions 

Melamine-formaldehyde resins; melamine-urea-formaldehyde resins; microcapsules; 
formaldehyde; gelatine; cosmetics; perfimie oil 

The invention relates to a process for the preparation of amino resin microcapsule dispersions 
containing not more than 0.2 wt-% of free formaldehyde. It is used in the manufacture of 
microcapsule dispersions used in contact with human skin, for example in the cosmetic or 
mssdical field. Encapsulated perfume oil is especially usefii! for use in water-in-oil and oii-in- 
water emulsions such as creams, lotions and masks. 



Claims 

1. A process for the preparation of amino resin microcapsule dispersions for cosmetic 
compositions ba^d on partially methanol-etherified, catiomcally modified water-soluble 
melaminfi-forroaldeliyde resins or melamine-urea-formaldehyde resins in which firom 25 to 
75% of the hydroxymeithyl groups are etherified, characterised in that from 1 to 200 g of 
gelatine per 100 g of amino resin used for encapsulation are added in an aqueous solution 
heated to 30-70 °C to the amino resin microcapsule dispersions before, during or after capsule 
formation, 



2. A process according to claim 1, characterised in liiat gelatine is added in amounts of from 

25 to 50 g per 100 g of the encapsulating amino resin. 



3. A process according to claim 1 characterised in that ttie aqueous gelatine solution contains 
10 g of gelatine per 100 ml of water. 



4. A process according to claims 1 to 3, characterised in that the temperature of the gelatine 
solution is between 40 and 65 "C. 



5. A process according to cUims 1 to 4, characterised in that the gelatine solution is added to 
the dispersion over a period of 1-60 minutes. 

6. A process according to claim 1, characterised in that a perfume oil is encapsulated. 

7. A process according to claims 1 and 6, characterised in that the perfume oil is incorporated 
into water/oil or oil/water emulsions. 

8. A process according to claims 1 and 6, characterised in that the encapsulated perfume oil is 
incorporated into powder mixtures. 

9. A process according to claim 1 and 6, characterised in that the encapsulated perfume oil is 
incorporated into surfactants for shampoos, shower products or bath foams. 

Field of the invention 

The invention relates to a process for the preparation of anuio resin microc^ules that 
contain water-insoluble or sparingly water-soluble sfubstances as the core material and can be 
used in cosmetic compositions. 

Features of the prior art 

The use of microenc^ulated odorous material in cosmetics is known. For example, 
DE AS 23 1 17 12 discloses the preparation of microcapsules by the interfacial polyaddition of 
isocyanate prepolymers and diamines. Substances that are encapsulated by this method 
include leather perfume and lavender perfume. The encapsulation of perfumes is also 
mentioned in 

DD 141 113, and diisocyanates and diamines are likewise used in this procras to form the 

capsule walls. 

Microcapsules obtained with the use of isocyanates are not suitable for use in cosmetic 
preparations because the highly-toxic isocyanates are used in direct contact with the active 
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ingredients that are to be encapsulated and are present inside the c^>sules, and there is the risk 
of the isocyanatKi not reacting completely during the formation of the capsule walls. 
Isooyanates released with the perflimes when the microcapsules are used can cause serious 
injury to the skin. 

Without using toxic isocyanates, microcapsules can be prepared from amino resins, in other 
words the reaction products of urea, raelamine or other suitable compounds, with 
formaldehyde. These processes have the advantage that only one component is needed to 
form the capsule walls. Because amino resins ajre used in a great many processes for the 
encapsulation of water-insoluble dye precursor products for the maaufecturc of colour-react 
papers, some disclosures also mention, perjfumes among the substances that are encapsulated. 
Examples of such disclosures are US P 3,516,846, 3,516,941, EP 142 242, DD 241 566, 
US P 2826860, US P 4,087,376, EP 321 750. 



Perfume-containing microcapsules manufactured according to US P 3,516,846, are used to 
coat writing paper. 

The direct use of cosmetic active ingredients microencapsulated with amirLO resins is 
described in EP 254 447. Here, solutions of bactericides in long-chain alcohol berffioates are 
thickened with butadiene-styrene block copolymers and encapsulated with amino resins 
according to US P 2,516,941 . By thickening the liquid core material, the capsules can be 
enlarged by comparison with the teaching of US P 3,516,041 to a size of 60-120 |im, which 
results m a mild abrasive action on the skin as well as releasing the perfume during use. 

When an attempt was made to produce microencapsulated perfumes and bactericides in 
accordance with the teaching of EP 254 447, it was found that because of their size, the 
resulting capsules were for the most part destroyed when subjected to shearing during their 
incorporation into for example deodorant sticks, creams md other products, so that the 
undesired [sic] long-lasting action w^ not obtained. 



Another major disadvantage that is inherent in all amino resins, even etherified 
precondensates 



(EP 152 083, DD 241 536) hitherto used to encapsulate perfumes, is that the microcapsule 
dispersions obtMued by this method still contain at least 0.30 wt-% of free formaldehyde. It 
has long been known that foimaldehyde can cause allergies on contact with the skin, so Itoat 
microcapsule dispersions obtained by the known methods cannot be used for cosmetic 
compositions. Numerous pioposais have already been made for reducing the content of free 
formaldehyde in microcapsule dispersions, especially for use for coating paper, and they are 
discussed in a review article (Acta Polymerica, 40 [1989], 243). All of the additives 
mentioned therein except for urea are not suitable for cosmetic compositions; however, the 
addition of urea has an adverse effect on capsule properties (Acta Polymerica, 40 [1980] 683), 
so that to date no additive is known that combines the irreversible reduction of the free 
formaldehyde content of amino resin microcapsule dispersions with dermatoiogical 
innocuousness. 

Object of the invention 

The object of the invention is to provide a technically simple and economically advantageous 
process for the preparation of amino resin microcapsule dispersions whose free formaldehyde 
concentration is so low that they can be safely used in the manufacture of cosmetic 
preparations. 

Description of the invention 

The aim of the invention is to use selected additives to reduce the concentration of free 
formaldehyde in amino resm microcapsule dispersions, particularly for thehr use in cosmetics, 
to a maximum of 0.2 wt-%. 

hi the invention, this aim is achieved by preparing the microcapsule dispersions in the 
presence of dissolved gelatine. 

This solution was particularly surprising because it was found in a series of experiments with 
proteins and protein-containing substances such as collagen, whey powder, yeast, yeast 
extracts, gelatine and so forth, that gelatine was the only compound that reacted with free 



formaldehyde under the reaction conditions of microencapsulation and so helped reduce the 
free formaldehyde content. 

By gelatine there is understood herein products that are obtained from bids or bones by acid 
or alkaline treatment followed by furtlier processing and described in "Encyclopedia of 
Polyma: Sci. and Engineering" (Wiley and Sons, Vol. 7, page 488 [1 987]). 

The amount of gelatine added is 1-200 g and preferably 25-50 g, calculated on the amount of 
amino resin used for microencapsulation. The gelatine is usefully added in the form of a hot 
aqueous solution, for example having a concentration of 10 wt-%. As wall-forming materials 
there are used per se known aqueous amino resin solutions based on partially methanol- 
etherified water-soluble melamine-formaldehyde resins or melamine-urea-formaldehyde 
resiiK, in which 25-75% of the hydroxymethyl groups are etherified. Cationic modifiers, 
preferably alkanolamines such as mono, di or triethanolamine, can be added to the resins. 
Capsule formation is obtained by mixing an aqueous amino resin solution having an amino 
resin concenliation of 0,5-20 g per 100 ml of water with the substance that is to be 
encapsulated, mixing being carried out under high shear in the case of liquids. The resulting 
dispersion is brought to a temperature between 30 and 70 °C and preferably 40 and 85 "C. 
Before, during or after the dispersion step or reaching the selected reaction temperature, the 
pH is adjusted to a value between 2.5 and 6. If a liquid substance is to be encapsulated, tiie 
dispersion is stirred for 1-240 minutes and preferably 1-60 minutes, with high shear, at a 
temperature between 30 and 70 °C, and in the case of solid substances, stirring is carried out 
under low shear in the same temperature range. 

The capsule dispersion is then stirred imder low shear for from 15 minutes to 8 days, 
preferably for 2 to 10 hours at a temperature between 30 and 70 °C and/or is held without 
stirring for 3 to 7 days in the same temperature range. The gelatine can be added before, 
during or after capsule fomiation. 

The content of free formaldehyde in the microcapsule dispersions prepared in accordance 
with the invention is less than 0.2 wt-%, Frecformaldehyde is determined by polarogrs^jhy 
(see R. Nastke, K, Dietrich and W. Teige, Acta Polymerica 31 [1980], 329). 



Preferably, the substances that are enc^sulated are substances that are used as components of 
cosmetic preparations. These are for example perfume oils, odorous materials, and flavours; 
these materials are not usually pure substances but mixtures of active components. The <Mily 
criterion is that their water-solubility should be low. It is also possible to use dissolved 
substances, for example bactericides, as the core material; in these cases, deimally-tolsrated 
oils such as castor oil, paraflin oil, fatty acid esters and the like are preferably used as 
solvents. 

The substances used must have boiling points lying sibove the reaction temperature during 
cjqDsule manufacture. 

Solids can be milled to the required particle size beforehand and then dispersed in the 
cj^sulation medium. 

The reaction pH is adjusted with organic or mineral acids, with organic acids, for example 
citric acid, being preferred for cosmetic preparations. 

Perfume oil can be especially advantageously encapsulated by the process of the invention. It 
is a particular advantage that the firagrance is only developed when it is on the skin. 

This encapsulated perfume oil can be used in a multiplicity of cosmetic preparations. For 
example, its use in water/oil emulsions such as creams or lotions, or in oil/water emulsions, 
such as masks or day creams, is advant^ous. Encajisulated perfume oil has also been 
successfully incorporated into powder mixtures, for example deodorant powders. 

Another application is in surfactant mixtures of the kind used for shampoos, shower products 
and bath foams. 

In all of these cases, it is necessary to incorporate the encapsulated perfume oil dispersion 
with particular care, without the use of high shear forces. 



The txtremely low fonnalctehyde content makes the use of enc^sulated material acceptable 
in cosmetic pr^arations. 
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Examp les 

The process of the invention and the use of the encapsulated material are described in greater 
detail below, with reference to examples. 

The following aqueous solutions of partially methanol-ctherified, catiomcally-modified 
amino resins obtained in a manner known per se were used as the waU-famiing materials: 

Resin type I 

Reaction product of 1 mole of melamine and 6 moles of formaldehyde, cationically modified 
with triethanolamine after e&erification with methanol, and containing 1,23 moles of free 
m methylol groups. The solids content was adjusted to 50 wt-%. 

Resin type II 

of Reaction product of 1 mole of melamine and 0.1 mole of urea with 5.6 moles 
formaldehyde, cationically modified with triethanolamine after etherification with methanol 
and containing 1 .53 moles of free methylol groups. The solids content was adjusted to 50 wt- 
%. 

Example 1 

A mixture of 60 ml of water, 3.0 g of aqueous type 1 resin solution and 30 g of perfume oil in 
a mixture of saturated fatty acid esters was heated with a dispersant to 60 °C, with stirring. 
^ The mixture was adjusted to pH 4 with the addition of 2.0 g 2N citric acid and mixed under 
high shear for 6 minutes. Thereafter, the mixture was stirred for 4 hours at 60 "C. After 
placing on slides and after the water had evaporated off, tenacious capsules having a mean 
diameter of 12 nm were obtained. 

The free formaldehyde content of the capsule dispersion was 0,30 wt-%. 



The encapsulated perfume oil was used in a water-in-oil emulsion for a lotion or a cream. 



Fomiulation: Cream 


Lxjtion 




74.2% 


85.3% 


water 


2.5% 


3.5% 


silicone oil 


3.5% 


2,5% 


paraffin oil 


10,5% 


6,4% 


emulsifier 


3.8% 


2,8% 


Vaseline 


5.5% 


3.0% 


lanolin 


0,2% 


0.2% 


perfume oil dispersion 


0.3% 


0.3% 


preservative 



The encapsulated perfume oil dispersion was added to the emulsion at a temperature of 28-30 
°C with very slow stimng. Care must be taken not to destroy the capsules during stirring. The 
free unencapsulated perfume oil (1-5 wt-%) in the capsule dispersion confers an immediate 
firagrancing effect on the emulsion. The encapsulated perfimie oil in the dispersion is not 
rele^ed until it is applied to the skin. Repeated mbbing over the skin surface releases tiie 
deposited fragrance and the pleasant fragrance note lasts for up to 12 hours. 
This encapsulating method can also be used to save from 60 to 80 wt-% of the usual amount 
tliat would otherwise be used. 



Example 2 

Example 1 was repeated with the difference that the quantity of resin was reduced to 2.5 g. 
The corresponding amount of 2N citric acid was 1.66g. The free formaldehyde content in the 
capsule dispersion was 0.2 wt-%. The encapsulated perfume oil was incorporated into a mask 
as an oil-in-water emulsion. 
Formulation; 

75.5% water 
0.3% Vaseline 
3.5% lanolin 
12.5% emulsifier 

0.2% preservative 

2.2% propylene glycol 

1.0% sesame oil 

1.0% vitamin E 

1.0% vitamin A 

0.1% encapsulated perfume oil dispersion. 
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The method of incoipoTation was the same as in Bicample 1 . 

Example 3 

Examples 1 and 2 were repeated and modified by emulsifying the 30 g of perfume oil solution 
in a mixture of 50 ml of water and 10 g of a 10% aqueous solution of gelatine. Different 
amounts of amino resin were used in combination with gelatine and 2N citric acid. 
Advantageous quantities were 3 g of resin I and 2.0 ml of 2N dtric acid. The free 
formaldehyde content in the capsule dispersion was 0. 1 5 wt-%. 

The perfume oil encapsulated in accordance with this Example was used in a day cream 

which was a water-in-oii emulsion. 

Formulation; 

7.5% coco isooctyl ester 
2.5% propylene glycol 
0.3% preservative 
3.5% colour 

0,2% encapsulated perfume oil dispersion 
3.5% emulsifier 
82.5% water 

The colour was added to the water phase and thoroughly dispersed. The method of 
incorporation was the same as that in Example 1 . 

Example 4 

76 ml of water, 15 g of 10% gelatine solution, 45 g of perfiime oil and 4.5 g of resin I were 
stirred under high shear, heated to 60 "C and 3 ml of 2N citric acid were atWed when this 
temperature had been reached. The mixture was stirred under high shear for a further 5 
minutes, and was then kept at 60 °C under low shear for 4 hours. 
Tenacious microcapsules with a mean diameter of 15.8 urn were obtained. The free 
formaldehyde content in the capsule dispersion was 0.17 wt-%. This materia! was suitable for 
the preparation of a perfume emulsion. 



Formulation: 64.3 - 75.6% water 
12,3%6mulsifiers 
2.0% silioone oil 
4.2% lanolin 

5.5 - 15.0% encapsulated perfume oil dispersion 
0.2% pr^rvative 

The prq>aration was carried out by mixing the components and then incorporating the 
encapsulated perfinne oi! dispersion. 

Example 5 

To 15 g of a 10% aqueous solution of gelatine there were added one after the other, in 90 ml 
of water at 40 "C and under high shear, 45 g of orange oil, 4.5 g of type II resin, and 3 ml of 
2N citric acid. After stirring for 5 minutes at 40 "C under high shear, the mixture was stirred 
at 40 °C for a furtlier 4 hours. 

The resulting microcapsule dispersion contained 0. 12 wt-% of free formaldehyde. 
The erjcapsulated perfume oil dispersion thereby obtained was ii«x)iporated into a face 

powder. 

Formulation: 84.0% talcum 
10,0% kaolin 
2.4% magnesium stearate 
1.5% binder 
2.0% colour pigments 
0.1% encapsulated per&me oil dispersion. 

The encapsulated perfinne oil dispersion was carefully mixed into the finished powder 
mixture at room temperature and then applied. 

Example 6 

60 ml of water and 10 g of a 10% solution of gelatine were thoroughly mixed, and to this 
mixture there were added one after the other 3 g of resin I and 30 g of perfume oil. The 
mixture was heated to 60 °C with stirring under high shear and 2 ml of 2N citric acid solution 
were added. After stirring for 10 minutes under vigorous shear, stirring was continued for 
5 hours at 65 °C. The resulting capsule dispersion had a free formaldehyde content of 
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0.12 wt-%. This time, the perfume oil dispersion was incorporated into an eye-shadow 
powder- 
Formulation: 

70,0% talcum 
10.0% kaolin 

4.0% stearates 

2.0% binders 

3.9% colour pigments 
10.0% lustre pigments 

0.1% encapsulated perfume oil dispersion 

Processing was the same as in Example 5. 



Example 7 

60 ml of water, 30 g of perfume oil and 3.0 g of resin were stirred under high shear, heated to 
60 *C and when this temperature had been reached, 2.0 ml of 2N citric acid were added. 
Stirring was continued under high shear for a further 5 minutes, then under low shear for 1 

hour at 60 °C. 

To the microcapsule dispersion there were added 15 ml of a 10% gelatine solution and the 
mixture was held for a fiirther 3 hours at 60 "C. The capsule dispersion had a free 
formaldehyde content of 0.1 wt-%. 



The encapsulated perfume oil was used in surfactant mixtures such as shampoos, shower 

products or bath foams. 

Formulation: 

40.5% water 

22.0% fatty alcohol sulphate 
25.2% suiphobetaines 

0,3% preservative 

1.5% wheat germ oil 

0.5% encapsulated perfume oil dispersion 

The pediirae oil dispersion was added to and dispersed in the finished surfactant mixture with 
slow and gentle stirring at room tfimperature. 
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Patentanspruche: 

1. Verfahren zur Herstellung von Ammoharz-Mikrokapseldispersionen fur kosmetische Praparate auf 
der Basts partfe[t methanoiverethetter, kationisch modifizierter, wasserlosifcher Melamin- 
Formaldehyd-Harze Oder fVlelamin-Harnstoff-Formaidehyd-Harze, in denen 25 bis 75 % der 
Hydroxymethyigruppen veretheit sind, gekennzeichnet dadurch, daiS der Aminoharz- 
lVIikrokapseldtsp6rsionvor,wahrend od^rnach der Kaspelsbildung 1 bis 200g Gelatine pro lOOg 
zum Verkapseln verwendeten Menge Aminoharzin einerSO bis70°Cwarmen waSrigen Losung 
zugesetzt werden, 

2. Verfahren nach Anspruch 1 , dadurch gekennzeichnet, daR die Gelatine in Mengen von 25 bis 50g 
pro lOOg zu verkapselnder Aminoharzmenge zugesetztwtrd. 

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daS die waSrige Losung der Gelatine 1 Og 
Gelatine pro 100 mi Wasser enthalt. 

4. Verfaliren nach Anspruch 1 bis3KdadurchgekennzeIchnet,daBdieTemperaturderGelatinel6sung 
zyvischen 40 und 65°C liegt. 

5. Verfahren nach Anspruch 1 bis 4, dadurch gekennzeichnet, datS die Gelatineldsung ubsr etnen 
Zeitraum von 1 bis 60min der Dispersion zugesetztwird. 

6. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB ein Parfumol verkapseit wtrd. 

7. Verfahren nach Anspruch 1 und 6, dadurdi gekennzeichnet, da(5 das Parfumol in Wasser/OI- oder 
Ol/Wasser-Ennuisionen eingearbeitet wird. 

8. Verfahren nach Anspruch 1 und 6, dadurch gekennzeichnet, daS das verkapselte Parfumol in 
Pudermtschungen eingearbeitet wird. 

9. Verfahren nach Anspruch 1 und 6, dadurch gekennzeichnet, dalS das verkapselte Parfumol in 
Tensfden fur Shamproon, Duschbader oder Schaumbader eingearbeitet wird, 

Anwendungsgebiet der Eriindun g 

Die Bfindung betrifft ein Verfahren zur HerEtel tuag von Mitnoharz-Mikrokapseln, dre als Kemmaterial wasserunioslidie oder 
schwer in Wasser losSiche Substanzen enthalten und in kosmetlschen PtSparaten eingeseitzt werden konnen. 



Charakteristik des befcannteii Standee cterTeehnik 

Die Verwendung mikroverkapsetter Geruchsstoffa in der Kbstnetatist bekannt. Beispietsweise wird in der DE-AS 2311 712 die 
Herstellung von Mtkrokapssn dtirch Grenzflachenpolyaddftiorv von Isocyanat-Prapolymeren und Dlaminen beschrieben, Unter 
den nach diesemVerfahrenzu verkapselnden Substanien werden auch Lederparfum und Lavendsiparfiimgenannt.DIe 
Verkapselung von Parfumen wird auch in DD-PS 141 1T3efv;ahnt, auch be! dtesem Verfahren werden Diisocyanateund Diamine 
KurBildung.der Kapselwande cingesctrt. 

Unter Verwendung von Isocyanaten hergesteflte Mikrokapsein sindfOrdie Venwendung in kosmetlschen Zubereitungen ntcht 
geeignet^da die hochgiftfgen IsocyanateindirektemKontaktmitdenzu verkapsejnden WIrkstoffen eingesetzt werden, sfch im 
Inneren der Kspsein bsRndett urtddfeGefahrbesteht, daS die Isocvfanate faei derBildung derlCapselwandenfchtvollstgndig 
uitigesetzt werden. DIebelm Gebrauch derMifcrokapsefn mltdenDuftstoffen freigesetzten isocyanate konneti schwereSchadan 
auf der Haut verufsachen. 

Ohne Venr/andung dergiftigen fsacyanate konnen Mikrokapsein aus Aminoharzen d.h. ReaktTonsprodukten von Harnstoff, 
MetaminoderanderengeeignetenVerblndungen oiitFormafdehyd hergesteik werden. Diese Verfahren habenzunachstden 
Vortei!,daB nureineKomponentezorBildungderKapselwandebendtigtwird.DaAminoharze in einerVielzah! von Verfahren fur 
die VerkapseiipiJMfsifiMSSReRgPTj^^ Rgiakttensdffi'f hschrelbepapieren venwendet 

werden, werden in einigen cReser Dffanbarungen auch Duftstoffe unter den zu verkapselnden Sfoffen genannt. Beispieie Kir 
solcheOffenb^rui?gei§sB^%,PS 3516a4B;3S16941,.Ep-F!S •142242;dD-PS ?41 ^sS, DE-P,&29|6860, US-PS 4087376, 

Nach den US-PS3516846 und 3516941 hergesteitteparfurnhaWgeMikrokapselnwerdenzorBflschichtung vonSchreibpapier 

Die direfcteVerwendung von mit Aminoharzen mikroverkapsetten kosmetlschen Wirkstoffen istinEP-PS 254447 beschrieben, 
Dabet werden losungen von Bafcteriziden in Benzoaten iangkettiger Alkohole mit Butadien-Styren-Blockcopoiymeren verdickt 
und mit Aminoharzen entsprechend US-PS 3516941 verkapselL Durch die Verdickung des flussigen Kernmaterials wird 
gegen0berdarLehreausUS-PS3516941eineVergr6RKrung derKapsein aiif50bis2000|im erreicht.wodurch neben der 
Freisetzu ng des Duftstoffs beim Gebrauch noch eine milde abrasive Wtrku ng auf der Haut erretcht wird. 
Beim Versuch, entsprechend der Lehre von EP-PS 254447 mikroverfcapselts Duftstoffe und Bakterizide tierzusteiten, hat sich 
gezeigt, daB die so erhaltenenKapseIn jedoch infolge ihrerGroBe unter der Schenwirkung bei der Konfektionienjngzu 
beispietsweise Oeostiften, Cremes und anderen Produktenzum groSenTeii zerstort werden, so daS die unerwQnschte 
Dauerwirkung nichterreichtwird. 
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Danefaon zoigte sicK nodi ein weiterer schwef wiegender Nachteil, der auch a(len bfsher fur die Verkapselung von Duflstoffeti 
eingesetiten Aminohanten, auch veretherten Voritondensaten, (EP-PS 1 52083, DD-PS 241 536) «igen ist; Die nach diesan 
Verfahren hergestellten Mikrokapsei-Disperstonenenthalten noch mindestens 0,30 MasseanteileinyafreienFormatdehyd. 
Es ist auch lange bekannt, dall Formatdehyd bei Koniakt mit derHaut Attergien filhren kann, so dsii die nach den bekanrtten 
Verfahren hergestellten Mikrokapsel-Disperstonen nictitfOrkosmetischeZubefeiJUngen verwendet warden konnen. Ftirdie 
Verringerung des Qehattes an freiem Formatdehyd in Mikrokapset-Disfjerslonen, besonders fur die Verwendung zur 
Papierbeschichtung, gibl es bsreits zahkmche Vorschtage, die in einer Ubersicht zusammengefafit sind (Acta Polymerica, 40 
[1989L 2AZ). Alledort angefuhrten Zusatzstoffe bis auf Hamstoff eignen sich nicht fur kosmetlsche Praparate, derZusatz von 
HarnstoffverschSechtertjedochdi&Kapseleigenschaften (Acta Polymerica 40tl38Q|, 683), so daSblsherkeIn Zusatzstoff bekannt 
war, der die irreversible Herabsetzung des Gehaltes an freiem FormaWehyd in Aminohiarz-Mikrokapsetdispersionen rrtit 
dermatologischer Unbedenktichkeitverbindet. 



Ziel der Erfindung 

Die Erfindung hat das Ziel, ein technisch eldfaches ufid okonbmisch vorteithafles Verfahren zur Herst^lung von Aminohafz- 
Mikrokapsaldispersionen mit einer so niedrigenKonzentration an freiem Formaldehydau schaffen, dafi diese 
Kapseldispersionen unbeden"kilch fiirdie Herstetlung kosmettscher Praparate verwfendetvi/erden konnen. 



Darlegung d» Wesens der Erfindung 

Der Erfindung liegt die Aufgabe 2ugrunde, die Konzentration an freiem Formaldehyd in Aminoharz-Milwokapseldispersionen, 
speziell fiirderen Verwendung in cler Kosmetik atif maximal 0,2 Masseatiteile in % durchausgewShlte Zusatzstoffe 
emiedrtgen. 

ErflndungsgemaK wurde die Aufgabe dadurch gelost, daB die HerstfilSung der Mikrokapsel-Dispersion in Gegenwart von 
geloster Gelatine erfolgt. 

Die LSsung- war deshalb besonders uberraschend, de aus einer Reihe von Versuchen mit Proteinen bzw. proteinhaltigen 
Substanzenwie Kotlagen,Molkepulver,Hefe,Hefeoxtrakteri, Gelatine u. a. hen/orging,daSa!seinzigeVert}indung Gelatine unter 
den Reakttonsbedlngungen der Mikroverkapselursg mit dem freien Formaldebyd reagiert und so zu einet Absenfcung des 
Gehaltes an freiem Fortnaidehyd beitragt. 

Unter Gelatine werden in dieser Erfindung Produkte verstanden, die aUS Hauten Oder Knochen durch Saure-oder 
Alkalibehandlung mit anschliefiender Aufbereitung gewatvnen werden untS m ..Encyclopedia of Polymer Sci, and Engineering" 
(Wiley u. Sons, Bd.7, S.488 {1987)) beschrieben sind. 

Die Menge zugesetzter Gelatine betragt 1 bis 20Dg, vorzugsweise 25 bis 50g, faezogen aufdietum Mikroverkapseln verwendete 
MengeanAminaharz, derZusatz an Gelatine erfolgt aweckmaSigenA/eiseauswarrnerwaBrfgerLosung.beispielswerse mit ei 
KonzentratiOnvonlO Masseantei!enm%.AIswandbiIc(ende Materialiehwerdenan sichbeltanntew^BrigeAmtnohanlSsungen 
auf Basis panJeli methsnolverelherter wasserlbslicher M^lamin^Formaldehyd'Harze oder Melamin-Harnstoff-Formaldehyd- 
Hacze singesetit, in denen 25 bis 75% der Hydroscymethylgruppftn verethert sind. Die Harze k5nnen mit kationtechen 
Modifikatoren vorzugsweise Alkanolaminen wie Mono-Oi-oderTriethanolamfn, versetzt werden. DieKapselbifdung erfolgt so, 
daBeinewafirigeAminoharzlosung rhiteinerKonzentration an Aminoharzvon 0,5 bis 20g pro lOOmlWassermitderzu 
verkspselnden Substanz vermischt wird, wobei bei FlUsSigkeiten die Vermischung unter hoher Scherung erfolgt. Die 
entstandene Dispersion wird auf eineTemperaturzwischen 30 und 70°^ vorzugsweise 40 bis 65°Cgebracht.VGr,wahrend oder 
nach dem Dispergiervorgang bzw. dem Erreichen dergewahlten Reaktionstemperatur wird der pH-Wertauf einen Wertzwsschen 
2,5 bis 6 oingestelSt. Die Dispersion wird bsi Verwendung flussiger zu verkapseinderSubstanz 1 bis 240min, vorzugsweise 1 bis 
eOmin, unter hoher Scherung bei einer Temperaturzwischen 30 und70°C gerijhrt,betf8sten Substanzen erfoigt dasBiihren 
unter niedrigen Scherungen im gleichenTemperaturintervall. 

Ola Kapssldispersion wird danach befeinerTemperatur2wischen30ijnd70°C 15minbis8Tage, vorzugsweise2bis 10 Stunden 
unter niedriger Scherung geruhrt und/oder fijr 3 bis 7 Tags ohne ROhran in dem genannten Temperaturbereich aufbewahrL 
DerZusatz der Gefatine kann vor, wahrend oder riach der Kapaelbiidung erfglgen. 

Der Gohatt an freiem Formaldflhyd in den erfindungsgemSB horgestellten H/likrpkapseldispersionen betragt unter 

0,2 MasseanteiSen in%. Die Bestimmung des freien Forfnaldehyds erfolgte durch Polsrographie (vgl. FLNastke, K.Dietrich u. 

W.Teige,Acta PolymericaSI [19801,329). 

Aisaiu verkapselnde Subsianzen werden vorzugsweise solche eingesetzt, die als Komponenten in Zubereitungen furdia 
Kosmetik verwendet werden. Das sind beisptelsweise Parfumole, Geruchsstoffe, Geschmacfcsstoffe, wobel die oinzelnen Stoffe 
meist kelne r^nen Kompoitenten, sotidern Wirkstoffgemisf^e sind. Einziges Kriteriiim tst deren geringe Wasserldsltdikeit. Es ist 
weiterhin moglich, geioste Sto^e, z.B. Bakterizideals Kemmateriat einzusetzen, sis Losungsmittel werden in diesen Fallen 
vorzugsweise hautvertrSgliche CMe, wie Rizinusfll, ParafRn5I, FettsSureester u:a. eingeselzt. 
Die eingesetzten Substanzen mussen erne SiedetemperaturaufWeisen, dleoberhalbder Reafctionstemperafeir bei der 
Kapselherstellung liegt, 

Feststoffekiinnen vdrher auf die gewiinschte KorngroGe aufgemahlen werden und dann im Kapselungsmedium dispergiert 

Die Einstetlung des Reaktions-pI-f-Wertes erfolgt mit organisdien oder anorganischen S3uren, wobei fQr Kosmetikpraparate 
ofganischeSauren, z. B. Zitronensaure, bevorzugtsein sollten. 

Als besonders gOnstig kann nadi dem erfindungsgemaBen Verfahren Parfumol verkapsett wjerdan. Es ist besonders vorteilhaft. 
dais sich auf der Haul erst der Duft«ntfaltet 
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Dieses vsrkapseite Parfumol ist in einer Vielzahl von tosmetischen Praparoten anwendbar. Soistder EtnsaUm Wasser/6l- 
Eimulsionen, wie In Cremes oder Lotionefi bzw. in 5!/Wasser-Emuisionen, wis bet Masken oderTagescreme vorteithaft. 
Erfolgreich wurde das verkapseite Parfumof auch bei Pudqrmischungen, z. B. Deopudem eingearbeitet 
Etn weiteresAnwendungsgebTetistderEtnsatebei Mischungen voriTonsiden, wTe siefurShampoon, OUsch-ondSchaum 
eingesetzt warden. 

In alien Fallen isteserforderlich,d!everkapseIteParfQmSl-Di^ersion besondersvDrsfchtig,ohneAnwendung hoherScherkrafte 
emzuarbclten. 

Ourch dert 9uBerst niedrigen Gehaltan Formaldehydunrddie Anwendung von verkapseltem Material auch in ko^etischen 
Praparaten erst vertretbar. 



Ausfuhrangsbefspide 

Das erfindungsgemalieVerfahren und dieAnweridung desverkapselten Materials wird nachfolgend an dtm 
Ausfuhrungsbeisplelen nShereriauten. 

AlswandbitdendeMaterialien wurdwdienachstefienden.waSrigenLosungenvoninansichbekannterWeise hergestellten 
partieil methanotvaretherten, kationisdi modifiaerten AmmohaRen eingeseta: 

Harztyp 1; 

Reaktionsproduktausi MotMelaminmite Mol Formaidehyd, das nach derVeretherungmit Methanol durchTriethanolatnin 
fcationisch modifiziert wurde und 1,23 Mo! freie Methylorgruppen besaB. Oer Feststoffgehalt wurdeauf 50 Masseanteile in % 

eingesteUt. 
Harztyp 11: 

ReakJionsprodukt aus 1 Moi Melamin tind 0,T Mol Harr?stoff mit 5,6 Mol Fornnaldehyd, das nach der Veretherung mit Methanol 
durchTriethanDiamln Icationisch modifiziert wurde und 1.58 MoT frete Methylolgruppen foe53&.0er Festtoffigehalt wtirde suf 
50 Masseanteile in %eingestelit. 

Betspiell 

Etna Mischung aus 60 m! Wasser,3/)g waSrigerHarzlosung vom Typ.l und 30g Parfiimo! in etnem Gemisch von Estsm 
gesattigterFettsaurenwTrdunterRuhrenrnfteTneniDispergatorauf60'CerwSrnlt.0TeMischungwTrddurchZusatzvon2,0g2n 
ZitronensSureauf pH 4 eingesteiSt und 6min unter hoher Scherung durchmischt Oanach wird die MIschang 4 Stunden bei 60 °C 
geruhrt. Narft Auflxagen a uf Objefcttrager und Verdunsten des Wassers werd^ trocfcenfeste Kapseln nnit einem mittieren 
Durchmesservon:12fim erhaiten. 

DerGehaltanfreiem Formaldehyd in der Kapseldispersion betragtO,30 Masseanteile in %. 

Das so verkapseite Parfumol wird in einer Wasser-in-0 [-Emulsion, die als Lotion oder Creme angewendet wird, eingesetzt. 
Rezeptur: Creme Lotion 

74,2% 95,3% Wasser 

2,5% 3,5% Siiikonai 

3,5% 2,5% Parafflnol 

10,5% 6,4% Emulgator 



3,8% 2,8% 

5,5% 3,0% Wollfett 

0,2% 0,2% Parffimoi-Dispersion 

0,3% 0,3% Konservlerungsmittel 

Die verkapseite Parfumol-DIspersion wird bei einerTemperatur von 28 fais 30°C unter sehr langsamem Ruhren der Emulsion 
zugeseitzt. Es muS darauf geaditet werden, daS beim SnrOhren die KaSpelo nicht zerstBrt werden. Das in der Kapseldispersion 
frefeunverkapselte Parfumol (1 bTs5 Maaseatitsile m %) gibt der Emulsion die Sofortwirkurtg an Duft. Das verkapseite Paifumai 
in der Dispersion wird erst wahrend des Auftragens auf der Haut freigesetst. Durch wlederho[tes Streichen iiber die 
Hautoberflachewird der deponierte Duft frei and eir»eangwiehmeDuftnotebehaitihreVWrisung bfszu 12Stunden. 
Es ist weiterhin moglich, durch dasangegebene Verkapselungsvarfahren 60 bis SO Masseanteile in % dersonst Gblichen 
Einsalzmenge einzuspar en. 

BEispiel2 

DerVersuch von Beispiet 1 wird wiaderholt mit der Anderung, daB die Harzmange auf2,5g verringert wird. Dieentsprechende 
Menge 2 n Zitronensau re betragt 1 ,66g . Der Gehalt an freiem Forma Idefiyd in der Kapseldispersion betrlgt 0,2 Masseanteile in %. 
Das so verkapseite Parfumol wird in einer OI-in-Wasser-Emulsion in einer Maske veratfaeitet. 
Rezeptur: 7S,5%Wssser 

0,3%Vasel?ne 

3,5% Lanolin 
12,5% Emulgator 

0. 2% Konsenflerungsmittel 
2,2%PropyIenglykol 
1,0%Sesam3l 

1,0% Vitamin e 

1, Q%VitaminA 

0,1 % verkapseite Parfiimoldlspersion 
Die Einarbeitung erfolgt wie in Beispiel T. 
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B6ispldl3 

Die Vereudie von Beispiet 1 und 2 wurden wiederholt uod dahtngehend variiert, daB die Emulgierung der 30g Losung des 
Parfumots in ainar Mischung aus BOmi Wasser und tOg einer 10%igen waBrigertLosung van Gelatine effolgt. Es wurden 
unterschiedliche Mengen Aminoharz in Kombination mit Gelatine und 2n ZitronensSure eingesetit. Gtinstig war dor Antelt von 

3 g Harz i-und 2,0 mS 2 n Zitranensaure. Der Gehatt an freiem Formaldehyd in derKapseldisper$ion wurde mito.l 5 M 
in % ermittelu 

Dasnadiijiesem Beispiel verkapseite Parfiirno! vvurde in eirisrTagesEcrerr.e^ 
Fleieptur: 7,5%Kokosfett(soactYlestc!r 

2,5%Propylengtyko1 ■ 

0,3% KonsBfvierungsmittel 

3,5%Farben 

0,2% verkapselte ParfOmol-Dispersion 
3,5%Emu!gator 
82,5% Wasser 

Die Farbe wird dor Wasserpliasa zugesetzt und gut dispefgiert. Die Etna rbeitung erfotflS wie in Beispiel 1 . 
Beispiei 4 

7em! Wasser, 15g 10%ige Getatineiasungj45g Paifiimol und 4,59 ^^a" ' vtferden urrter hoherSctierunggeriihrt, aof 60°C 
erwarmt und bei Err eichen der Temperatur mit 3ml 2 n Zitronensaure versetzt. Es werden weitere 5min unter hoher Scherung 
geriihrt, anschlieBend unter nieddger Sclierung 4 Stunder(bei 60°C geh?ilten. 

Es werden trockenfeste Mikrokapsein miteinem mittleren Durchmqsservon 15,8 nin erhaiten.OerGehaltaii freiem Formafdeliyd 
in der Kapseldispersion betragt 0,17 Masseanteila in %. DIeser Ansatz eigfiet sich fur die Hersteilung einer Parffimwnulsion, 
Rezeptur: 64,3-76,3%Wasser 

T2,3%Emulgatoren 
2,0%Sil!kan6l 
4,2%Wollfett 
5,5-1 5,0% verkapselte Parftlmfll-OispersTon 
0,Zyt.Konsertfierungsmittal 

Die Hersteilung «rfolgt durch Vermischen der Komponenten und anschlieSendem Einarbelten der verkapselten Parfumfil- 
Dispersion. 

Beispiel 3 

IBgainer tO%tgen waSrigen Losung von Gelatine werden in 90ml Wasser bet 40''C unter hoher Scherung nacheinander45g 
Ponneranz6l,4,5g Har? vonTyptI und 3 ml 2 n Zitronensaure zugesetzt. Nach Btnin Riihren unter hoher Scherung bei 40 "C wird 
die Mischung bei 40°C weiters 4 Stondsn gerp hrt. 

Die entstandene Mikrokapsetdisperslon enthalt 0,12 Masseanteile in % freien i^ormaldehyd. 
Die so hergestelite verkapselte Parfumol-Oispersion wird in einerii Gesichtspuderverarbeitet. 
Rezeptur: 84,0%Tal!cum 
10,0%Kaolin 

2,4% Magnesiumstearat 

1.5%Bindemittel 

2,0% Farbpigmente 

0,1 % verkapselte Parfiiitioi-Dispersion 
Die verkapselte Parfumol-Dispersian wird der ferttgen Pudennischung bei Zinnrnertemperatur vorsichlig untergemtscht und 
anschlreBend appliziert. 

Beispiel 6 

60 mf Wasser und 1 0 g einer 1 0%igen Losung von Gelatine werden gut vermischt, der Mischung nacheinander3g Harz I und 30 g 
ParfCimot zugesetzt. Unter Ruhren unter hoher Scherung wrd die Mischung auf GO°C erwarmt und 2 mi 2n Zitronensaurelosung 
zugesetzt. Nach lOmsn Rijhren unter starker Scherung wird fiir 5 Stunden bei65''Cwe(tergerGhrt.Oieentstehende 
Kapseldispersion woisteinen Gehalt an freierti Fotmaldehyd von 0,12 Masse&nteilen in %auf. 
Diesmai wird die ParfOmol-Oispersion in ein Lidpuriereingearbeitet 
Rezeptur: 70,0%Taikum 
10,0% Kaolin 
4,0%Stearate 
2,0%Bindemittel 
. „ 3,9%Fafbpigrnente 
1 0,0 % G lanzpigmente 
0,1 %verkapse!te ParfOmol-Dispersion 
Die Verarbeitung erfolgl wie in Beispiel 5, 

Beispiel 7 

60 ml Wa sser, 30 g Parfumot und 3,0 g Ha rz werden u nter hoher Scherung gerflhrt, auf SCC erwarmt tind bei Erreichen der 
Temperatur mit 2,0 ml 2 n Zitronensaure versetzt. Es werden weitere 5 min uirter hoher Scherung geruhrt, anschlieBend unter 
niedriger Scherung 1 h bei 60°C gehalten. 

DarMikrokapseldispersion werden 1 5 mil 0%igeGelatine!gsung zugesetzt und wdtere 3 h bei 60°C gehalten. Die 
Kapseldispersion hat einen Gehalt an freiem Formafdehyd von 0,1 Masseanfeilenln %. 
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AbschlieKeadsoltdieVerwendungd«v6ritapsetonParfQmolsmTensiamSschungen,v>^^ 
SdiaumbScfer faeschri eben werden- 
Rezeptur: ilO,5%Wasser 

aSLCAf^ttalfcoholsutfat 
2S,2'5tSulfobeta(ne 
Q.3%K6nseivIertjngsmittel 
1,5%Wekenkeim6! 

zu gasetrt und verteift. 
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@ Perfume particles are disclosed comprising perfume dispersed witliin certain water-insoluble polymeric 
carrier materials. Cleaning and conditioning compositions comprising these perfume particles are also disclosed. 
The perfume particles allow for preservation and protection of perfumes which are susceptible to degradation or 
loss in storage and in harsh cleaning conditions. The particles further allow for efficient delivery of a iarge variety 
of perfume types to fabrics or other surfaces. 
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PERFUME PARTICLES FOR USE IN CLEAJMING AND CONDITIONING COMPOSITIONS 

Tschnical Fteid 



Perfume particles are disclosed which comprise perfume dispersed within a water-insoluble low 
5 molecular weight polymeric carrier material. Cleaning &n6 conditioning compositions having said particles 
incorporated therein are also disclosed. 



Bacl^ground of ttie Invention 

TO 

This invention is based on the concept of controlled perfume release, i.e., perfume release at a time 

under conditions that will achieve the desired perfume effect. !n general, this is a very old idea, and 
various methods for achieving this end have been developed, from the simple idea of putting perfume in 

75 wax candles to the complex technology of microencapsulation. 

One aspect of the concept of controlled release of perfume is providing slow release of perfume over 
an extended period of time. This is generally achieved by blending perfume with a substance that will, in 
essence, "trap" the perfume so that small amounts of perfume are released over time. The use of high 
molecular weight polymeric substances having perfume incorporated therein to provide controiled release of 

20 perfume over time is known. See, for example, U.S. Patent 4,184,098 Llndauer et al, issued January 15> 
19S0; European Patent Appiication 0 028 118, Leonard, published May 6, 1981; and U.S. Patent 4,110,261, 
Newiand, issued August 29, 1978, which teach combining perfume with a release controlling medium and 
forming the combination into a solid product for air freshening. 

Textile laundering, is also concerned with controlled release of perfumes. Application of this concept 

25 allows for slowing down or preventing release of perfume througii long periods of sheif storage. Such a 
concept also allows for using much lower levels of perfume in product since much less perfume is wasted. 

Perfume preservation cmr storage times can be achieved in a variety of ways. The perfume can be 
made a part of the package for She composition. The perfume can be combined with plastic used to make a 
bottle, or the perfume can be mixed with a polymer substance and the product used to coat a cardboard 

30 package composition, as is disclosed in U.S. Patent 4,540,721, Staller, issued September 10, 1985. Either 
way the perfume is released over time from the polymer matrix. 

The perfumacomrolled release agent may also be in the form of particles mixed into the laundry 
composotioti. One method taught to achieve this end is combining the perfume with a water-soluble 
polymer, forming into particles and adding to a laundry composition, as is described in U.S. Patent 

35 4,209,417, Whyte, issued June 24. 1980; U.S. Patent 4,039,353, Whyte, issued July 13, 1982; and U.S. 
Patent 3.576,760, Gould et al, issued April 27, 1971. 

The perfume may also be adsorbed onto a porous carrier material, which may be a polymeric material. 
See, for example, U.K. Patent Publication 2,086,839, Bares et a! (applied for in the name of Vysoka Skola 
Chemicko Technotogika), published July 15, 1981. These methods may also be used to mask unpleasant 

40 odors in a composifion or to protect perfume from degradation by harsh components in a laundry 
composition. Such meBiods wi!l provide these benefits only for dry powder or granular type compositions 
because, as soon as the polymer is hydrated the perfume Is released. Thus, these methods provide for 
perfume fragrance benefits upon opening of the product pad<age and loading into the washing apparatus. 
While these benefits are desirable, it would be even more desirable to have a method which allows for 

45 delivery of undiluted, undissipated and unaltered perfume to fabric and release of the perfume at the end of 
the laundry process so that the fabric is scented with the desirable perfume odor. 

Of course, one method for achieving this end is putting the perfume into a product which goes directly 
into fte dryer. This way, the perfume is delivered to the fabric In the dryer cycle. Such a method is taught 
In both U.S. Patent 4.511,495, Melville, issued April 16, 1985, and U.S. Patent 4,636,330, Melviile. issued 

so January 13, 1987. Both teach forming perfume into particles with a carrier. These particles are then 
formulated into a composition which is applied to textiles prior to putting into the dryer or prior to clothes- 
line drying. 

An even more desirable method for delivering perfume to taurdered fabric would be one which provides 
for protection of the perfume through the washing process and hence delivery of the perfume to fabric in 
essentially its original state. 
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SucSi a method must allow for prevention of dilution, degradation or loss of the perfume during fie wash 
cycie of the laundry process, This is don© by utilizing a system that releases the perfume in the drying 
process or later after the perfume has been delivered to the fabric. Preventing release of perfume during 
the washing process involves very different and more difficult technoiogy. Such protection must be stabie in 
6 not only the heat-elevated conditions of tiie wash but must aiso be stable against degradation by water and 
ofiier harsh chemicals in the washing process such as bfeach, enzymes, surfactants, etc. 

One method which lias been developed to provide these benefits is perfume microencapsuiaaon. Here 
the perfume comprises a capsule core which is coated completely with a material which may be polymeric. 
U.S. Patent 4,145,184, Brain et al, issued March 20, 1979, and U.S. Patent 4,234,627, SchilSing, issued 
10 November 18, 1980, teach using a tough coating material which essentially prohibits the diffusion out of the 
perfume. The perfume is delivered to fabric via the microcapsutes and is then released by rupture of the 
microcapsules such as would occur with manipulation of the fabric. 

A more desirable method would involve providing protection of perfume through the wash cycie and 
release of perfume in the heat-elevated conditions of the dryer. U.S. Patent 4.096,072, Brock et al, issued 
IS June 20, 1978, teaches a method for delivering fabric conditioning agents to textiles through Sie wash and 
dry cycle via particles containing hydrogenated caster oil and a fatty quarternary ammonium salt. Perfume 
may be incorporated into these particles. However, it is not clear whether the perfume thus incorporated is 
released in the wash cycle or. more desirably, carried (n the particles to the dryer and released ttiere, as 
the particles soften. 

20 U.S. Patent 4,402,856, Schnoring et al, issued September 6, 1983, teaches a microencapsulation 
technique which Involves Sie formulation of a shell material which will allow for diffusion of perfume out of 
the capsule only at certain temperatures. This allows for maintenance of the perfume particles through 
storage and additionally through the wash cycle. The particles adhere to the fabric and are carried over to 
the dryer. Diffusion of the perfume out of the capsules then occurs only in heat-elevated condlttons of the 

25 dryer. These particles are made of gelatin, an anionic polymer and a hardening agent. 

U.S. Patent 4,152,272. Young, issued May 1, 1979, teaches incorporating perfume into wax particles to 
protect the perfume through storage in dry compositions and through the laundry process. The perfume 
then diffuses through the wax matrix of the particles on the fabric in the heat-elevatsd conditions of the 
dryer. 

30 it would be desirable to provide compositions ccrnpnsing perfume particles fiat can be incorporated in 
liquid as well as dry granular or powder compositions and provide long-term storage stability. 

It would be desirable to provide a method for delivering a broad range of perfume materials to fabric or 
other surfaces during the cleaning process. 

It would be most desirable to have a perfumed cleaning or conditioning composition which would 
36 provide improved product odor, improved odor of perfume released during the cleaning process, and 
improved odor and intensity of perfume delivered to the surface being cleaned. 



Summary of the invention 

40 

The present invention relates to perfume particles having an average size of less than about 350 
microns (preferably an average size not greater ttian 160 microns, especially particles In the 40-150 micron 
average size range) which comprise from about 5% to about 70% of a perfume dispersed in from about 
45 30% to about 95% of a water-insoluble polymeric carrier materia! having a molecuiar weight of from about 
100 to about 30,000, a melting point of from about 37° C to about 190*0, and a hardness value of from 
about 0.1 to about 15.0. 

The present invention further relates to detergent compositions comprising from about 1% to about 
90%, preferably from about 5% to about 50%, more preferably from about 10% to about 40%, of a 
50 surfactant selected from the group consisting of anionic, nonlonic, zwitterlonic, ampholytic, catlontc surfac- 
tants m\d mixtures thereof, and an amount of the perfume particles as described above so Siat ttie 
detergent ODmposltion comprises from about 0.001 to about 10%, prsferabiy from about 0.1% to about 
3.0%, perfume. 

The present invention further relates to condftioning compositions comprising from about 1% to about 
55 90%, preferably from about 1% to about 50%, more preferably from about 3 to about 35%, of a 
conditioning agent selected from the group consisting of cationic softeners; and an amount of the perfume 
particles as described above so that the conditioning composition comprises from about 0.001% to about 
10%. preferably from about 0.1% to 3.0%, perfume. 
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Detailed Description of the InvenBon 



Tile present Invention allows for preservation, protection, and delivery of perfumes contained in cleaning 
5 and conditioning compositions through extended storage and harsh cleaning conditions. This is achieved by 
isolation of tfie perfume in a carrier material in the form of small particles. The individual components of the 
invention wilt now be discussed in detail. 



10 The Parttctes 

The petfume parficles of the present invention comprise perfume dispersed in certain carrier materials. 
In the context of this specification, the term "perfume" means any odoriferous material or any material 

which acts as a malodor counleractant. In general, such materials are characterized by vapor pressure 
i& greater than atmospheric pressure at ambient temperatures. The perfume or deodorant materials employed 

herein will most often be liquid at ambient temperatures, but also can be solids such as the various 

camphoraceous perfumes known in the art, A wide variety of chemicals are known for perfumery uses, 

including materials such as aldehydes, ketones, esters and the like. More commonly, naturally occurring 

plant and animai oils and exudates comprising complex mixtures of various chemical components are 
20 known for use as perfumes, and such materials can be used herein. The perfumes herein can be relatively 

simple in tfieir composition or can comprise highly sophisficated, complex mixtures of natural and synthetic 

chemical components, all chosen to provide any desired odor. 

Typical perfumes herein can comprise, for example, woody/earthy bases containing exotic materials 

such as sandaiwood oi!, civet, patchouli oil and the lil<e. The perfumes herein can be of a light, floral 
25 fragrance, e.g., rose extract, violet extract and the like. The perfumes herein can be formulated to provide 

desirable fruity odors, e.g., lime, lemon, orange and the like. Suitable perfumes include musk ambrette, 

musk ketone, musk tibetine, musk xylol, aurantiol, ethy! vanitlin and mixtures thereof. 

Perfume materials such as these are described more fully in S, Arctander, Perfume Fiavors and 

Chemicals- Vols. ! and 11, Aurthor, Montclair. N.J., and the Merck index, 8th Edition , Merck & Co., Inc. 
so Rahway, N.J., both references being incorporated herein by reference. 

In short, any chemically compatible material which exudes a pleasant or otherwise desirable odor can 

be used in the perfumed particles herein to provide a dssir^ie odor when applied to fabrics. 

Perfumes wliich are normally solid can also be employed in the present invention. These may be 

admixed with a liquefying agent such as a soivent prior to incorporation into the particles, or may be simply 
35 melted and incorporated, as long as the perfume would not sublime or decompose upon heating. 

The invention also aioompasses the use of materials which act as malodor counteractants. These 

materials, although termed "perfumes" hereinafter, may not themselves have a discernible odor but can 

conceai or reduce ^y unpleasant odors. Examples of sulfate malodor counteractants are disclosed in U.S. 

Patent No. 3,102,101, issued August 27, 1963, to Hawley et al. 
40 The perfume particles of the present inverition can comprise perfumes which are not typically used to 

deliver a fragrance to a surface, such as fabric through the laundry process. Perfume materials which are 

very volatile, unstable, or soluble in the particular compositions being used to deliver the perfume may be 

used in the present invention because the perfume is isolated from the composition in the particies. 

Perfume materials which are not substantive to fabrics in the laundry process can also be used in the 
45 present invention since the particles deliver the perfume to the fabric surface where it is released. Thus, use 

of the present invention to deliver a perfume to a surface, broadens the class of perfume materials that can 

be utilized. 

Generally, the perfume parficles of the present invention will comprise from about 5% to about 70%, 
preferably from about 5% to about 50%, perfume. The exact amount of perfume used in the particles will 

50 vary greaftiy depending on the strength of the particular fragrance used, and ftie desired odor effect 

The carrier materials of the perfumed particles must meet certain criteria to be useful in the present 
invention. Rrst, the material must be a water-insoluble polymeric material. Further, the material must have a 
molecular weight between about 100 and about 30,000, preferably between about 500 and about 5000. 
Molecular weight of the material may be determined by any standard means. The material must also have a 

55 melting point of between about 37° C and about 19u° C, typically 37° C-130° C. This will prevent melting of 
the particles in storage or the washing machine in laundry applications. (It Is most desirable to have a 
carrier material that will not completely meit in an automatic dryer, to avoid blocking of the lint screen and 
excessive build-up of heat in the dryer). The melfing point of the carrier material should also not be higher 
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than a point at which the perfume to be combined therewith will decompose. The melting point of the 
carrier materia! is measured by what is caiied the drop melting point method. American Society for Testing 
and Materials (ASTM) Test Method 0127-63 (reapproved 1982, incorporated by reference herein). Brfefiy, 
this method involves the fotlowlrig. The sample to be measured is deposited onto a thermometer bulb by 
5 dipping a chilled thermometer into the melted sample. Tlie thermometer bearing the sanple is then placed 
into a test tube and heated by means of a water bath until the sample melts and Bie first drop falls from ffie 
tliermometer bu!b. The average of itie temperatures at which the drops of sample fall is the drop melting 
poirst of the sample. 

The polymeric material must also be of a parficular hardness. This hardness value may be measured 
10 by the standard test method for needle penetration of petroleum waxes. ASTM Test Method D1321-8B 
(Incorporated by reference herein), Briefly, this method involves first melting and further heating the sample 
to be tested to 17° C (30' F) above its congealing point. The sample is then poured into a container and air 
cooled under controtled conditions. The sample is then conditioned at the test temperature in a water bath. 
Penetration is then measured witti a penetrometer, which applies a standard needle to the sample for five 
T5 seconds under a load of 100 grams. The penetration or hardness value is the depth, in tenths of a 
miliimeter, to which the standard needle peneirates into the wax under these defined conditions. The 
hardness value of the carrier material must be between about 0.1 and about 15, preferably between 0.1 and 
8, to be useful in the present invention. This will allow for particles of a hardness that will optimize the 
perfume protection/preservation in the canier. 
20 The carrier materia! must also be inert to the perfume and relaflvely odorless. The material must allow 
for diffusion of the perfume therethrough. The canier material must also be such that it melts without 
decomposition, 

NonlimiSing examples of useful carrier materials include polyethyisnes, polyamides, polystyrenes, 
polylsoprenes, polycarbonates, polyesters, polyacryiates, vinyl polymers and polyurethanes and mixtures 

25 thereof, which meet the above-described criteria, e.g., they are water-insoluble, have a molecular weight 
between about 100 and about 30,000, have a melting point between about 37° C and 190° C and a 
hardness value between 0.1 and 15. 

One carrier material which meets all of tiiese specified criteria is sold under the trade name POLYWAX 
2000 by Petrolite Specialty Polymers Group. This material is a polyethylene having a molecular weight of 

30 about 2,000, a melting point of about 259° F (126° C), and a hardness value (as measured above) at 77° F 
(25' C) of about 0.5. Another materia! which meets these criteria is POLYWAX 1000 (also sold by Petrolite 
Specialty Polymers Group). This material is also a polyethylene having a molecular weight of about 1,000, a 
melting point of about 237° F (114° C), and has a hardness value at 77° F (25' C) of about 1.0. Another 
such material is POLYWAX 500. 

35 It may be desirable to utilize a mixture of different carrier materials in the perfume particles of the 
present invention, for example, a blend of a polymeric material and a minor amount of a wax material. 
Examples of useful wax materials Include the materials sold under the trade names BOLER 1014, 
STARWAX 100, and ^;^CTORY. all available from the Boler Petroleum Company. Such a blend might allow 
for better deposition properties because the particies formed therefrom would have a "stickier" surface. A 

40 great number of combinations of maferiais are possible and are intended to be covered by this invention so 
long as the final blend of carrier materials meets the criteria outlined above. 

The choice of carrier material to be used in the perfume particles of the present invention will depend to 
some degree on the particular perfume to be used. Some perfumes will require a greater amount of 
protection than others and the carrier material to be used therewith can be chosen accordingly. 

45 Generally, the perfume particles of the present invention wi!l comprise from about 30% to about 95%, 
preferably from about 50% to about 95% carrier material. Again, this will vary with the type and amount of 
the particular perfume being utiiized. 

The perfume-containing particies are made as follows. The carrier material is first heated slowly to its 
melting point. The material Is not heated any more than is necessary to Just melt the substance. The 

so perfume is jjien quickly added, generally as an oil or liquid, at room temperature to the melted carrier 
subst^e. The two are quickly mixed into a homogeneous biend then rapidly cooled with liquid nitrogen (or 
with dry Ice or any other meais which will cool the mixture quickly) until it has completely solidified. The 
solid material is ttien subdivided, generaSly by grinding or milling, to produce particles of ttie desired 
average size. Other methods such as spray ojollng or extrusion may also be used to subdivide the 

55 particles. 

The perfume particles should be made to have a particle size less than 350 microns. (By "size" herein 
is meant average particle diameter for substantially spherical particles or the size of the largest diameter or 
dimension of nonspherical particles. For coated particies, the "size" includes the coating.) Particle sizes 
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larger than this may be more rapidly lost from the surface they are deposited to and do not provide a 
relative great enough surface area to release the perfume at the desired rate. Also, particles larger ttian this 
may be noticeable on the surface being treated, ParScles at the low end of this range, i.s. loss than about 
100 microns, tend to adhere well to the surface they are delivered to but release the perfume much more 

s readily than larger particles so that the perfume may be dissipated during storage. Additional protection of 
particles of this size may be necessary to make them useful in the present invention. For example, these 
smaller particles may comprise polymeric carrier materials which are specially selected to provide 
addittonai perfume protection. Additionally, if the particles are incorporated into a liquid composition which 
has a relatively high viscosity the perfume wili not diffuse out of the particles as readily. Finally, the 

10 particles may be coated with a material that will stow the rats of diffusion of perfume therethrough. 

If trie particles to be utilized are not protected via any of these mears, preferably the average particle 
size is larger than 100 microns. Larger particle sizes are more desirably used in compositions such as dry 
granular detergent compositions, where the larger particle size may help to prevent segregation of the 
perftjme particles from the detergent granules. 

15 The amount of perfume particles used in the compositioris of the present invention will depend on the 
amount of perfume that is desired to be delivered to a particular surface. For example, for laundry detergent 
and conditioning compositions, generally from ^out 0.001% to about 10%, preferably from about 0.1% to 
about 3%, perfume in the product composition Is desirable. 

To fiirther stabilize particularly volatile perfumes, it may be desirable to preload the perfume (I.e., mix 

20 the perfume) onto silica gel or clay prior to combining with the carrier substance. Some perfumes which are 
not so volatile will not require this special treatment because it would inhibit their release friMn the carrier 
substance too much. Optimization of the rate at '/rfiich the perfume is released from the canier is the goal, 
and this additional step allows for better control of that rate with some of the more volatile perfumes. 

To furtiier protect the perfume-containing particles in storage, it may be desirable to coat the perfume 

25 particles with a material which will prevent the perfume from diffusing out of the particles as readily during 
long storage periods. This procedure is especially useful when the more volatile perfumes are used, or 
when particles of a s\7.e less than 100 microns are used. 

TTie coating material must bs a good film-forming material ma it must be inert to the ultimate product 
composition as well as the perfumed carrier material. 

30 The particles may be coated with more than one coating material to produce a particle having more 
than one layer of coating material. Different coaSng materials can be chosen to provide different perfume 
protection as needed. 

The individual perfume-containing particles may also be agglomerated with the coating material to 
provide larger particles which comprise a number of the individual perfume-containing particles. This 

35 agglomerating material surrounding the particies provides an addlfionai barrier to diffusion of ttie perfume 
out of the particles. Such an approach also minimizes the surface ^ea of free particles susceptible to 
perfume diffusion. The ratio of perfume particles to agglomerate material will vary greatiy depending upon 
the extent of additional protection desired. This agglomeration approach may be particularly usefui with very 
volatile perfumes or perfumes that are especially susceptible to degradation. Also, agglomeration of very 

40 small perfume particies would provide additional protection against premature diffusion out of perfume. 

An alternative approach would involve first coating the individual perfume particles with one coating 
material and then agglomerating the coated particies with another material. Selection of different coating 
materials will affect the protection afforded the particles. 

Agglomeration of particles in this fashion may also be useful in preventing segregation of small perfume 

45 particies from larger detergent granules in a dry granular detergent product. 

A wide variety of possibiii^es exist which will allow for delivery of perHime effect at various times in the 
cleaning or conditioning process. The less protection provided results in greater perfume effect in product 
or washing/conditioning process. More protection results in greater perfume effect during the drying process 
or even Safer, after the surface has been treated. 

50 Greater protection can be provided by choice of can-ier material to bs used to form the particles, ratio 
of perfume So carrier mataiai In the particles, choice of coating material or coating materials (laminate), or 
agglomeration of particles. 

The coating process may be done, for example, with a Wurster fluid bed coater by first making an 
aqueous solution of the coating materiai and then contacting the soluSon with the particles in Hie fluid bed 

56 Goater. 

Addition of a plasticizer substance to the coating material prior to the coating process will further 
enhance protection of the perfume-containing particles. The plasticizer will prevent formation of cracks in 
the coating material over time and helps to prevent the coating material from becoming too brittle. 
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If the perfume particles are to be incorporated into a dry granular or powder product, ftie coating 
material may be water soluble. Such a coating material will protect the perfume particles during storage in 
product and then may be stripped away wiien brougiit into contact with watsr. 

Nonlimitlng examples of sutt^le water-soluble' coating materials inciude such substances as methyl 

5 cellulose, maltodextrin, gelatin. Such coatings can comprise from about 1% to about 25% by weight of 
the particies. Such coatings can comprise from about 1% to about 25% by weight of the particles. 

Nonlimiting exampfes of plasticizer materials suitable for use with these water-soluble coating materials 
include glycerin, polyethylene glycol, polypropylene glycol and mixtures thereof; triacetin; trtaceUn citrate; 
and lower moiecular weight maltodextrins {DE = 5); the latter for use with maltodextrin. Generalfy. the 

to plasticizer material will comprise about 0.5%-10%, by weight of the particles. 

For enhanced protection of the perfume particies in a liquid product, it is more desirable to coat the 
particles with a material that is pH sensitive, i.e., a material that wilt remain as a coating on the particle in 
one pH environment but which would be removed from the particle in a different pH environment. For 
example, such a coating material coutd be used to coat perfume particles in a liquid fabric softening 

J6 composition having a pH of about 3, When such a composition is added to the laundry wash water where 
the pH is greater than 6, the coating material could t>e stripped away. This wouid sJlow for further protection 
of perfume in liquid compositions over long storage periods, i.e., the perfume would not diffuse out of the 
particle in the liquid medium as readily, Diffusion of the perfume out of the stripped particle would then take 
piace after the particles were brought into contact with a different pH environment. 

so Nonlimiting examples of suitable pH-sensitive coating materials Include acrylic resins, such as those 
sold under the trade name EUDRAQtT available from Rohm Pharma, maferiais so!d under tse trade name 
AQUATERIC, available from FMC Corp., and cellulose acetate phthalate and trimellitiate, avalable from 
Eastman Kodak. 

Generally, such pH-sensislve coating materials wiii comprise from about 5% to about 50%, by weight, of 
S5 the particles. 

Nonlimiting examples of plasticizer materials suttabie for use with these pH-sensitive coating materials 
include diethyl phthaiate, tributy! citrate, acetyltributyl citrate, aod combinations of propylene glycol or 
polyethylene glycol with dietsyl phthalate (1 :1 ratio). 

The perfume particles may also be coated with a material that makes the particies more substantive to 
30 the surface being treated for example, fabric in tfie laundry process. Such materials help to deliver the 
particles to the fabric and maximize perfume release directly on the fabric. Generally, these materials are 
water-insoluble cationic materials. Examples of useful material include any of the cationic (including 
imidazolinlum) compounds listed in U.S. Patent 3,686,025, Morton, issued August 22, 1972, incorporated 
herein by reference. Such materials are well known in the art and include, for example, the quaternary 
35 ammonium salts having at least one, preferably two, Cio-Cio fatty alkyi substituent groups; alkyi im- 
idazolinlum salts wherein at Seast one alky! group contains a Ca-Gzs carbon "chain"; the Cn-Cjo alky! 
pyridinium salts, and the like. 

Preferred cationic softeners useful herein to aid in deposition on fabric include quaternary ammonium 
salts of the genera! formula R^R2RSR'^N*,X~, wherein groups R'R-R-' and R- are, for example, alkyi, and X" 
40 is an anion, e.g., halide, methylsulfate, and the like, with the chloride and methyisulfate salts being 
preferred. Especially preferred materials are those wherein R' and R^ are each Ci 2-620 fatty akyi and R3 
and R* are each Ci-Ci alkyi. The fatty alkyi groups can be mixed, i.e., the mixed Cu-Cig iailowalkyi 
Quaternary compounds. Alkyi groups R^ and R* are preferably methyl. 

Exemplary quaternary ammonium softeners useful herein Inciude ditallowalkyidlmethylammonium 
45 methyisulfate, ditailowalkyidimethylammonium chloride, dicoconutalkyldimethylammonium methyisulfate, 
and dicoconutalkyldimethylammonium chloride. 

Generally, these coating materials will comprise from about 1% to about 26% of the perfume particles. 

Alternative materials useful for coating the present perfume particies to make them more fabric 
substantive are described in U.S. Patent 4,234,627, Schilling, issued November 18, 1980, herein incor- 
50 porated by reference. 

Still other coating materials that may be useful for this purpose include silicones and amines. 

TTiBse types of coating materials may be used alone or in combination with the water-soluble or pH- 
sensitive coating materials described above to provide a laminated coating. 

The perfume particles of the present invention can be incorporated into a wide variety of compositions 
55 which deliver a perfume to a surface. One particularly appropriate application is in laundry products. 
Perfume delivery to fabric through the laundry process is not a simple task. The present invention solves 
many of the problems generally associated with perfume delivery in this context, e.g., storage stability of 
perfume in product over extended periods of time or due to incompatibility of perfume with conventional 
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laundry composition components, such as bleach, enHymes, etc. and dilution or degradation of perfume in 
the wash process. 



5 Cleaning Compositions 

The perfumed particles of the present invention may be incorporated in granular or liquid iaundry 
detergent compositions of conventiona! type. These can contain fiom about 1% to about 90%, preferably 
from about 5% to about 50%, more preferably from about 10% to about 40% by weight of organic 
10 surfactant selected from anionic, nonionic, zwitterionic, ampliolytic, cationic surfactants and mixtures 
thereof. A typical listing of the classes and species of these surfacta.nts is given in U.S. Patent No. 
3,663,961, issued to Norn's on May 23, 1972, and incorporated herein by reference. 

Suitable synthetic anionic surfactants are water-solubie salts of alky! benzene sulfonates, alkyi sulfates, 
methyl ester sulfonates, alkyf polyethoxy ether sulfates, paraffin sulfonates, alpha-olefin sulfonates, alpha- 
J5 sulfocarboxyiates and their esters, alkyI glyceryl etfisr sulfonates, fatty acid monoglyceride sulfates and 
sulfonates, alkyi phenol poiyethoxy ether sulfates, 2-acyloxy-alkane-l-sulfonate, beta-alkyioxy alkane sul- 
fonate, and soaps. 

A particularly suitable class of anionic detergents includes water-soluble saJts, particularly the alkali 
metal, ammonium and alkanolammonium salts or organic sulfuric reaction products having in their molecular 

30 structure an alkyI or alkaryl group containing from about 8 to about 22, especially from about 10 to ^out 
20, carbon atoms and a sulfonic acid or sulfuric add ester group. (Included in the term "alkyl" is the alkyI 
portion of acyl groups.) Examples of this group of synthetic detergents which may form part of ftie 
detergent compositions of the present invention are the sodium and potassium alkyi sulfates, especiaily 
those obtained by suifating the higher alcohols (Ce-Cis) carbon atoms produced by reducing the glycerides 

25 of tallow or coconut oil and sodium and potassium alkyl benzene sulfonates, in which the alkyl group 
contains from about 9 to about 15, especially about 11 to about 13, carbon atoms, in straight chain or 
branched chain configuration, e.g., those of the type described in U.S. Patent No. 2,220,099 and 2,477,383 
and those prepared from aikylbenzenes obtained by aikylation wiMi straight chain chioroparaffins (using 
aluminium trichloride catalysis) or straight chain olefins (using hydrogen fluoride catalysis). Especially 

30 valuable are linear straight chain alkyl benzene sulfonates in which the average of the alkyl group is about 
11.8 carbon atoms, abbreviated as Cn.gLAS. 

Other anionic detergent compounds herein include the sodium C'°-C'^ aJkyI glyceryl ether sulfones, 
especially those ethers of higher alcohols derived from tallow and coconut oil; sodium coconut oil fatty acid 
monoglyceride sulfonates and sulfates; and sodium or potassium salts of aikyl phenol ethylene oxide eftier 

35 sulfate containing about 1 to about 10 units of ethylene oxide per molecule and wherein the alky! groups 
contain about 8 to about 12 carbon atoms. 

OBier useful anionic detergent compounds herein include the water-soluble salts of esters of a- 
suifonated fatty acids containing from about 6 to 20 carbon atoms in the fatty acid group and from about 1 
to 10 carbon atoms in the ester group; watsr-soluble salts of 2-acy!oxyalkane-1 sulfonic acids containing 

40 from about 2 to 9 carbon atoms in the acyl group and from about 9 to about 23 carbon atoms in the aikane 
moiety; alkyl ether sulfates containing from about 10 to 18, especially about 12 to 16, carbon atoms in the 
alky! group and from about 1 to 12, especially 1 to 6, more especialiy 1 tc 4 moies of ethylene oxide; water- 
soluble salts of olefin sulfonates containing from about 12 to 24, preferably about 14 to 16, carbon atoms, 
especially those made by reaction with sulfur trioxids followed by neutralization under conditions such that 

45 any sulfones present are hydrolysed to the corresponding hydroxy alkane sulfonates; water-solubie saits of 
paraffin sulfonates containing from about 8 to 24, especiaily 1 4 to 18 carbon atoms, and ^-alkyloxy alkane 
sulfonates containing from about 1 to 3 carbon atoms in the alkyl group and from about 8 to 20 carbon 
atoms in the alkane moiety, 

The alkane chains of the foregoing non-soap anionic surfactants can be derived from nature sources 

50 such as coconut oil or tallow or can be made syntiietlcally as, for example, using the Ziegler or Oxo 
processes. Water solubility can be achieved by using alkali metal, ammonium or alkanofammonlum cations; 
sodium is preferred. Magnesium and calcium are preferred cations under circumstances described by 
Belgian Patent No. 843,636, Jones et al, issued December 30, 1976. Mixtures of anionic surfactants are 
contemplated by this invention; a preferred mixture contains alkyl benzene sulfonate having 11 to 13 carbon 

65 atoms in the aikyl group or paraffin sulfonate having 14 to 18 carbon atoms and either an alkyl sulfate 
having 8 to 18, preferably 12 to 18, carbon atoms in the alkyl group, or an alkyl polyethoxy alcohoi sulfate 
having 10 to 16 carbon atoms in the alky! group and an average degree of ethoxyiation of 1 id 6. 

Ethoxylated nonionic surfactants materials can be broadly defined as compounds produced by the 
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condensation of ethylene oxide groups (hydrophilic in nature) with an organic liydrophobic compound, 
which may be aliphatic or afkyi aromatic in nature. The length of the polyoxy ethylene group which is 
condensed wi^ any particular hydrophobic group can be readily adjusted to yieid a vYatsr-soluble 
ccmpound having the desired degree of tjalance between hydrophilic and hydrophobic elements. In 

5 general, ethoxylated nonionic surfactants suitable herein have an average ethyleneoxy content in the raige 
from about 35% to about 70%, by weight of the surfactant. 

Examples of suitable nonionic surfactants Include the condensation products of primary or secondary 
aliphatic alcohols having from 8 to 24 carbon atoms in either straight chan or branched chain configuration 
with from 2 to about 18 moles of ailcylene oxide per mole of alcohol. Preferably, the aliphatic alcohol 

10 comprises between 8 and 15 carbon atoms and is ethoxyiated with between 2 and 9, desirably between 3 
and 8, moles of ethylene oxide per mole of aliphatic aicohoi. Such nonionic surfactants are preferred from 
the point of view of providing good to excellent detergency performance on fatty and greasy soils and in the 
presence of hardness sensitive anionic surfactants such as ail<yi benzene sulfonates. The preferred 
surfactants are prepared from primary alcohols having no more than about 50% chain branching, i.e., which 

15 are either linear (such as those derived from natural fats or prepared by the Ziegier process for ethylene, 
e.g., myristyl, cetyl, stearyl alcohols) or partly branched such as the Dobanois and Neodols, which have 
about 25% 2-methyl branching (Oobanol and Neodo! being trade names of Shell) or Synperonics, which are 
understood to have about 40% to 50% 2-methyl branching. (Synperonic is a trade name of I.C.I.) Specific 
examples of nonionic surfactants falling wiffiin the scope of tfie invention include Dobanol 4S-4, Dobanol 45- 

20 7, Dobanol 45-9, Dobanol 91-3, Dobano! 91-6, Dobanol 91-8, Synperonic 6, Synperonic 9, the condensation 
products of coconut alcoho! with an average of between 5 and 9 moles of ethylene oxide par mole of 
alcohol, the coconut alky! portion iiaving from 10 to 14 carbon atoms and the condensation products of 
tallow alcohol with an average of between 7 and 12 moles of ethylene oxide per mole of alcohol, the tallow 
portion comprising essentially between 16 and 22 carbon atoms. Secondary linear aikyi ethoxyiates are also 

ss suitable in the present compositions, for example, those ethoxyiates of the Tergitol series having from about 
9 to 15 carbon atoms in the alkyi group and up to about 11, especiafly from about 3 to 9, ethoxy residues 
per molecule. 

Of the above, highly preferred are alkoxylated nonionic surfactants having an average HLB in the range 
from about 9.5 to 13.5, especially 10 to 12.5. Highly suitable nonionic surfactants of this type are 
30 ethoxylated primary Ca-is alcohols having an average degree of ethoxy iatlon from about 2 to 9, more 
preferably from about 3 to 8, 

Other useftil nonionic surfactants include carbohydrate based surfactants and amine oxides based on 
olefins. 

Suitable ampholytic surfactants are water-soluble derivatives of aliphatic secondary and tertiary amines 
35 In which the aliphatic moiety can be straight chain or branched and wherein one of the aliphatic substituents 
contains from about 8 to 18 carbon atoms and one contains an anionic water-solubltizing group, e.g., 
carboxy, sulfonate, sulfate, phosphate or phosphonate. 

Suitable zwitterionic surfactants are water-soluble derivatives of aliphatic quaternary ammonium 
phosphonium and sulfonium cationic compounds in which the aliphatic moieties can be straight chain or 
40 branched, and wherein one of the aliphatic substituents contains from about 8 to 18 carbon atoms and one 
contains an anionic water-soiubitizing group. 

Cationic surfactants that may be used in the detergent compositions of the present invention include 
coconut trimsthyiammonium chloride. 

The detergent compositions of the invention can also contain from about 1% to about 80%, preferably 
45 from about 5% to about 50%, of detergency builder. 

Suit^le detergent builder salts useful herein can be of the polyvalent inorganic and polyvalent organic 
types or mixtures thereof, Non-limiting examples of suitable water-soluble Inorganic alkaline detergent 
builder salts include the alkali metal carbonates, borates, phosphates, polyphosphates, tripolyphosphates 
and bicarbonate. 

so Examples of suitable organic alkaline detergency builder salts are: 

(1) Water-soiubis amino polyacetates, e.g., sodium and potassium ethylendiamlnetetraacetates, 
nitrilotriacetates and N-(2-hydroxyethyi)nitrilodiacetates; 

(2) Water-soluble salts of phytic acid, e.g., sodium and potassium ohytates; 

(3) Water-soluble polyphospho nates, including sodium, potassium and lithium salts of ethane-l- 
55 hydroxy-1 ,1-diphosphonic acid; sodium, potassium and lithium salts of methyienediphosphonic acid and the 

like. 

(4) Water-soluble po:yc£rboxyi6tes such as the salts of lactic acid, glycollic acid and ether derivatives 
thereof as disclosed in Belgian Patents 821,368, 821,369 and 821,370; the materials disclosed in U.S. 
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Patent 4,663,071, Bush et af, issued May 5, 1987; succinic acid, maionic acid, (ethy!i?nedioxy) diacettc acid, 
maleic acid, digiycoliic acid, tartaric acid, tartronic acid and fumaric acid; citric acid, aconitic acid, citraconic 
acid, carbOJymethyloKysuccinic acid, iactoxysuccinic acid and 2-oxy-1.1,3-propane-tricarboxy!lc acid; ox- 
ydlsuccinic acid, 1,1,2,2-ethane tefracarboxytic add, 1,1,3,3-propOTe tstracarboxylic acid and 1,1,2,3- 
propane teflracarboxylic acid; cyciopentane-cis, cis, cis-tetracarboxyilc acid, cyclopentedienide penta-car- 
boxylic add, 2,3,4,5-tetrahydrofuran-cis, cis, cis-tetracarboxylic acid, 2,5-tetfaliydrofuran-cis-dicarboxylic 
acid, 1 ,2,3,4,5.e-!iexane-hexacarboxy!ic acid, mellitic acid, pyrometlitic acid and tlie piitlialic acid derivatives 
disclosed in Britisii Patent 1.425.343. 

Mixtures of organic and/or inorganic builders can be used herein. One sucti mixture of builders is 
disctosed in Canadian Patent No. 755,038, e.g., a ternary mixture of sodium tripolyphospiiate, trisodium 
nitrilotriacetate and trisodium etliane-1-liydroxy-1.1-diphosphonate. 

A furtiier class of builder salts is the insoluble alumino silicate type which functions by cation exchange 
to remove polyvalent nnineral hardness and heavy metal ions frorm solution. A preferred builder of this type 
has the formulation Na^(A102),(SiO2)y-xH2O wherein z and y are integers of at least 6, the molar ratio of z to 
y is in the range from 1.0 to about 0.5 and x is an integer from about 15 to about 264. Corripositioris 
incoiporating builder salts of this type form the subject of British Patent Specification No. 1,429,143, 
published March 24, 1976, Gennan Patent Application No. OLS 2,433,485, published February 6, 1975, OLS 
2,525,778, published January 2, 1976, and U.S. Patent 4,605,509, Corklll et al, issued August 12. 1986, the 
disclosures of which are incorporated herein by reference. 

Another suitable component of the present compositions is a water-soluble magnesium salt which Is 
added at levels in the range from about 0.015% to about 0.2%, preferably from about 0.03% to about 
0.15%, arid more preferably from about 0,05% to about 0.12%, by weight of the compositions (based on 
weight of magnesium). Suitable magnesium salts include magnesium sulfate, magnesium sulfate hsp- 
tahydrate, magnesium chloride, magnesium chloride hexahydrate, magnesium fluoride and magnesium 
acetate. Desirably, the magnesium salt is added to the compositions as part of the aqueous slurry crutcher 
mix and is then converted to dry granular form, for instance by spray drying, The magnesium salt can 
provide additional low temperature stain removal benefits as described in British Patent Application No. 
80/15542. 

The detergent compositions of the invention can also be supplemented by bleaches, especially sodium 
perborate tetrahydrate or sodium percarbonate at levels from about 5% to about 50%. Examples of laundry 
compositions containing bleaching agents which are useful in the present invention are those disclosed in 
U.S. Patent 4,412,934, Chung et al, issued November 1, 1983; U.S. Patent 4,536,314, Hardy et aS, issued 
August 20, 1985; U.S. Patent 4,539,130, Thompson et ai, issued September 3, 1985; and U.S. Patent 
4,681,695, Divo, issued July 21. 1987. The perfumed particles of the present composition are particularly 
useful in such compositions because the perfume Is protected from degradation by the bleach. 

The compositions of the present invention may also include from about 0.05% to about 0.6% (acid 
basis), preferably from about 0.08% to about 0.3%, of aminopolyphosphonic acid, or salt ttiereof, having the 
general formula: 



N - (CHa - CHj -H)n - k 



wherein n is an integral number from 0 to 3, and each R is individually hydrogen or CH2PO3H2 (provided 
that at least half of 9)9 radicals represented by R are CHjPOaHa. Preferred aminopolyphosphonic adds are 
selected from n!triiotri(methylenephosphonic acid), ethylene-diam!netetra{m9thylenephosphonic acid), 
diethylenetriamine{pentamethylenephosphonic acid) and mixtures thereof. 

An alkaii metal, or alkaline earth metal, silicate can also be present in the compositions of the present 
invention. The alkali metal silicate is preferably present at from about 3% to about 8%. Suitable silicate 
solids have a molar ratio of Si02. (alkaii meta()20 in the range from about 1.0 to about 3.3, more preferably 
from 1.5 to 2.0. Other suitable ingredients include soil-suspending agents such as the water-soluble salts of 
carboxymethyl cellulose and of methyl vinylether/maleic anhydride copolymer, nonionic cellulose materials 
such as hydroxyethyl cellulose and polyethylene glycols. Examples of soil release polymer materials 
suitable for use in the detergent compositions of the present invention are disclosed in U.S. Patent 
4,702,857, Gosseltnk, issued October 27, 1987. 

Preferred enzymaSc materials for use In the present invention include the commercially available 
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amylases and neutral and alkaline proteases conventionally Incorporated into detergent compositions. 
Suitable enzymes are discussed in U.S. Patent Nos. 3,519,760, 3.533,138, and 4,767,557. Examples of 
suitable enzymes Include lipase, celiulase and the materials sold under the Registered Trade Marks 
Maxatase and Alcalase. 

s Examples of bleach activators suitable in ttie compositions of tlie invention are organic peroxyacid 
precursors including esters sucli as tricliloroetliyl acetate, acetyiacetohydroxamic acid, sodium p-acetoxy 
benzene sulphonate sodium benzoyl phenol sulphonate, metfiyi o-acetoxy benzoate and Bispheno! A 
diacetate; imides such as N-acetyi caprolactam, N-benzeno suiphonyi phthallmide, 
tetraacetylethylenediamine, tetraacetylmethyienediamlne, tetraacetylhexan-iethyienediamine and jgtraacetyl- 

w glycouril; imidazoles such as N-acetylbenzimidazote; oximes suci^ as diacetyl dimethyl glycoxiine; as well 
as certain carbonates, guanidines, triazlne derivatives; and nonanoyi sodium acyl-oxybenzene sulfonate 
(also in Ihe bisform). 

The detergent compositions of the present invention may also comprise fabric softening agents. 
Examples of such materials include smectite type clays such as bentonite, poiyethylene oxide with a 

15 moiecuiar weight of about 500,000,000, and N,N-d[tal!owmethyl amine. Examples of such iaundry cieaning 
and conditioning compositions are disclosed in U.S. Patents 4,141,841. McDonald, issued February 27, 
1979, and U.S. Patent 4.762,645, Tucker et al, issued August 9, 1988. 

Other optional detergent composition components include halogen bleaches (e.g., sodium and potas- 
sium dichloroisocyanurates), soil suspending agerits (e.g., sodium cartooxymethyiceliulose), fabric brigh- 

so teners, enzyme stabilizing agents, color speckies, suds boosters or suds suppressors, anticorrosfon agents, 
dyes, fillers, germicides, pH adjusting agents, nonbuilder ali<alinity sources, and the like. 

To combine tfie perfumed particles with a granular detergent composition, It is most desirable to coat 
the particles or agglomerate the particles with a water-soluble inert filler material to achieve particles of tfie 
same size as the granules. This will allow for a homogenous combinatior of the particles and granuSes and 

25 will avoid particie segregation during processing, packaging and shipping. Generally, detergent granules are 
about 100-1000 microns (average diameter) in size. Suitable water-insoiuble inert filler materials Include 
metliyl ceilulose, malto dextrin, and gelatin. The particles may be coated or agglomerated utilizing a 
Wurster fluid bed coater by first making an aqueous solution of the agglomerating material and then 
contacting the solution with the particles in the fluid bed coater. 

30 The perfumed particles may be simpty mixed Into liquid detergent compositions, Examples of suitable 
liquid laundry detergent composllions for use in the present invention Inciude U.S. Patent 4,490,285, 
Kebanli, issued December 25, 1984, and U.S. Patent 4,507,219, Hughes, issued March 26, 1985. However, 
the perfumed particies may first be coated with a pH-sensftive material as discicsed supra, to further 
prevent premature diffusion of tne perfume out of the particles. 

36 "ITie preferred particle may aiso be utilized with a laminatBd laundry prodiict formed from two piles of 
water-insoluble tissue, at least one of which is water permeable, which are laminated together. At least one 
of the plies has cup-liite depressions, surrounded by rims, and the other piy being attached to the first ply 
at the rim to physically separate the cups. Plies of the tissue paper described in U.S. Patent 4,529,480, 
Trokhan, Issued July 16, 1985, may be utilized. Other matenals which can be used to form suitable 

40 l^inates and processes for forming laminates are disclosed in U.S. Patents 4,571,924, Bahrani, issued 
February 35, 1888, and 4,638,907, Bedenk et al, issued January 27, 1987. Detergent compositions sulfate 
for use with such iaminated laundry products are disclosed, for example, in U.S. Patent 4,715,979, Moore et 
al, issued December 29, 1987. 

It may be desirable to also add perfume to the composition, as is, without protection via the parScies. 

46 Such perfume loading would allow for aesthetically pleasing fragrance of the composition itself. Upon 
opening the package containing the composition and as the product is added to water, IJiis immediate 
release of fragrance may be desirable, 

This perfume would be added via convention^ means, e.g., mixing, as is, Into a liquid composition or 
spraying onto dry product compositions. The protected perfume in the particles provides an additional 

so benefit, i.e., enhanced perfuming of the fabric as it leaves the laundry process. 

Typically, for laundry detergent compositions an amount of the perfume particles is incorporated in the 
composition so as to provide the composition with from about 0.001% to about 10%, preferably from about 
0.1% to about 3%, perfume. 

Use of the perfume particles of the present invention in laundry detergent compositions provides an 

55 efficient means for delivery of a wide variety of perfume materials to fabric. Furthermore, sudi use provides 
a consistent odor profile across the laundry process, i.e., from product, to wash, rinse and dry cycles to 
fabric. 

The perfume particles of the present invention may also be used In a wide variety of other types of 
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cfeantng products. For example, hard surface cleaning compositions such as those disclosed in U.S. 
Patents 4,005,027. Hartnnart, issued January 25, 1977; 3,985,668, Hartman, issued October 12, 1976; 
4,414,128. Goffinet, issued November 8. 1983; and 3.679,608, -Hubert st al, issued July 25. 1872, 
incorporated by reference herein, may be utilized with" the present perftime particles and are intended to be 
within the scope of the present invention, 

Shampoo compositions may also be utilized with the perfume particles of the present Invention. Such 
compositions are disclosed in U.S. Patents 4,704,272, Oh et al, issued November 3, 1987; 4,741 ,K5, Grote 
et al, issued May 3, 1988; and 4,345,080, Boilch, Jr., Issued August 17, 1982 (combination shampoo and 
hair conditioning composition), herein incorporated by reference, and are intended to b8 within ttre scope of 
the present invention. 

Dishwashing detergent compositions such as the iight-duty liquid detergent compositions described in 
U.S. Patents 4,133,779, Hellyer et al, issued January 9, 197S; 4,316,824, Pancheri, issued February 23, 
1982; and 4,555,360. Bissett et a!, issued November 26, 1985, incorporated by reference herein, may also 
have the perfume particles of tiis present invention incorporated therein and are intended to be within the 
scope of the present invention. Granular automatic dishwashing detergent compositions may also be utilized 
with the present perfume particles. Examples of such compositions are disclosed in U.S. Patents 4,714,562, 
Roselle et al, issued December 22, 1987, and 3,630,923, Simmons et al, issued December 28, 1971, 
incorporated by reference herein. Liquid automatic dishwashing detergent compositions such as those 
described in European Patent Application 201,496, published April 27, 1988, incorporated by reference 
herein, are ^so useful in combination with the present perfume particles. 

Bar soap compositions may also be utilized with the perfume particles of the present invention. Such 
compositions are described in U.S. Patents 4,557,853, Collins, issued December 10, 1985; 4,673,525, Small 
et al, issued June 16, 1987; and 4,714,563, Kajs et al, issued December 22, 19S7, all of which are 
incorporated by reference herein, and are intended to be within the scope of the present invention. 

Laundry bleach compositions may also be used with the perfume parficles of the present Invention, 
since the oeifume is protsctad from the bleach by the carrier materials. Examples of such compositions are 
disclosed :n U.S. Patent 4,'! 12.934, Chung et al. issued November 1, 1983 (dty granular); British Patent No. 
2,188,654, published Ociobsr 7. 1987; and U.S. Patent 4,100,095, Hutchlns, issued July 11, 1978 (liquid), all 
of which are incorporated by reference herein. 



Conditioning Composiions 

The perfume-containing pardcles of the present invention may also be incorporated into fabric 
conditioning compositions. Such compositions typically contain as active ingredients cationic softeners. The 
cationic softeners useful in the present fabric softening compositions can be any of those substantially 
water-insoluble cationic active materials generally recognized in the art for their fabric softening properties. 
Typical examples are: 

(a) Mono nitrogen quaternary ammonium cationic salts having the structure: 

- - R3 X- 

wherein Ri is sefected from Ci to Cza alkyi and alkenyl groups and Ra is selected from the group 
consisting of Cu to C20 alkyi and alkenyl groups and R3 and Rn. are the same or different from each other 
and are selected from the group consisting of Ct to C3 alkyfs or -{Cr,H2„0)„H wherein n is 2 or 3, x is from 1 
to about 3, and wherein X" Is halide, HSOt", nitrate, methylsulfate or ethylsulfate. !t is preferred ttiat X" be 
haiide, and the preferred halides are chloride and bromide. Exemplary compounds of this class are: 
steafyltrimethyl ammonium chloride, myristyftrrethyl ammonium bromide, dimyristyldimettiyl ammonium 
chloride, dipalmityidiethyl ammonium bromide, distearyldimethyi ammonium chloride, distearyldimethyl 
ammonium bromide, distearyldiisopropyl ammonium bromide, dlarachidyldimethyl ammonium chloride, 
distearyl-2-hydroxypropylmethyl ammonium chloride, oleylstearyldimethyl ammonium ethylsulfate, distearyl- 
2-hydroxyethylmethyl ammonium methylsulfate, and dimethyl bis(stearoy! oxyethyl) ammonium chloride, 
dimethyl alky! ether ester ammonium quarternary compounds, and dimethyl dilsopropy! ester ammonium 
quartemary compounds. Preferably the Ri and R2 groups are derived from tallow and the R3 and 



12 



EP 0 397 246 A2 



groups are methyl. The taStow can be fiydrogenated or unhydrogenated. Hydrogenated (i.e., saturated) 
taflow is preferred, and halides are the preferred anions. Accordingly, preferred mono nitrogen quarternary 
ammonium saft softener compounds herein are dihydrogsnatsdtaiiow dimsthy! ammoniijm chloride and 
dihydrogenatedtallow dimethyl ammonium bromide, 
(b) Imidazolinium salts of the formula: 




wherein R5 and Re are the same or different from each other and are selected from the group consisting of 
C;t to C20 alky I and alkenyl groups, wherein X~ is as defined above. 

Exemplary compounds of this type are; 1-methyl-1-taliowamidoethyi-2-tailowimidazolinium methylsulfafe, 1- 
methyl-1-oleyiamidoethyi-2"Oieyifmidazolinium chloride, 1-methyl-1-paim!toley)amidoethyl-2-pal- 
20 mitoteylimrdazolinium ettylsulfate, l-methyt-l-soyaamidoethyl-2-soyaimidazolinium methylsulfate, 1-me1hyl- 
1-hydrogenatedtatlow(midazolrnium methyl sulfate, and 1 (2-tallowyiaminQettiyl)-2 tallowyilmidazoline. 
(c) Di(2-amidoethy!)methyl quaternary ammonium sate having ttie structure: 



OH Rj HO 

» i ' ' r II 

R7 - C - N - CjH* - N+ - CjH4 - N - C - Rs 

CH3 



wherein R? and Ra are the same or different from each other and are selected from the group consisting of 
Cut to C20 aikyi and alkenyl groups, wherein Rg is selected from H, methyl, ethyl and -(CnH2nO)xH wherein 
n is 2 or 3 and x is from 1 to about 5 {preferably 3), and wherein X~ is as defined above. Preferably R7 and 
3^ Rg are alky! and Ra is -(C„H22nO)xH. This class of compounds is disclosed in U.S. Patent No. 4,134,840, 
Minegishr et al, issued January 16, 1979, Incorporated herein by reference. 

Exemplary compounds are di(di-hydrogenatedtal(owamidoethyl) ethoxylated (2 ethoxy groups) methy! 
ammonium methylsulfate, di(2-hydrogenatedtaHowamidoettiyf) dimethyl ammonium ethylsulfate, di(2-pal- 
mityiamidoethyl)-2-hydroxyethyl ammonium chloride, di(2-oleyIamidoethyl) propoxylated (3 propoxy groups) 
methyl ammonium bromide, di(2-palmitoleylamidoethyl) dimethyl ammonium ethylsuSfate and di(2- 
Stearylamidoethyl) propoxylated (2 propoxy groups) methyl ammonium methylsulfate. 

The cationic softener compounds are present in the compositions of the invention at levels of from 
about 1% to about 50%, preferably from about 3% to about 35%. The softeners can be used singly or in 
mixtures. 

Amines may be present in the compositions herein, either as a minor component sometimes present in 
the cationic softeners wtiich are used, or are purposely added to the compositions to impart some desired 
property, e.g., for Improved emu!sification of the cationic softeners, for fresze-thaw recovery {i.e., recovery 
of the compositions to a homogeneous condition after being frozen), for viscosity control or as supplemen- 
tary softeners. 

Generally, the amount of amine present In ttie compositions herein wilt be from about 0.05% to about 
5%, more typicall/ from about 0.1% to about 2%. 

Typical amine components found in cationic fabric softener compositions are dihydrogenatedtaliow 
methyl amine, 1-faliowamidoethyl-a-tallowimidazoline and di(2-bydrogenatBdtallowamidoethyl)alkyl ethox- 
ylated amine. 

55 Useful amines for freeze-thaw recovery, emulsification and viscosity control are compounds of the 
formula: 
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wherein R12 is an aikyi or alkenyl group of from about 14 to about 20 carbon atoms and m + n is from 
about 2 to about 30. A typical commercial material of this class is sold under the name Varonic T-220D by 
10 Sherejf Chemical Company, 

Diamines are also useful emulsifying and freeze-thaw recovery agents in the compositions herein. (See 
U.S. Patent No. 4>045,361, Watt et al, issued August 30, 1977, and EPO Application 18039. Clint et al, 
published October 29, 1980. both incorporated by reference herein.) A typical exemplary diamine is N- 
talloyl-N,N',N -tris(2-hydroxyettiyi)-1 ,3-propane-diamine. 
75 Typical monoamines which can be used as supplementary softeners include stearyldtmethyl amine, 
dihydrogenatedtaliowmethyl amine and hydrogenatedtallowdimethyl amine. 

Materials which are typically used in fabric softener compositions can be optionally used in the 
compositions of the present invention. These include lower alcohols (e.g., ethanoL isopropanol, etc.), 
perhimes, dyes, ionizable salts for viscosity control, nonionic fabric softeners (e.g., long-chain hydrocarbons 
20 and fatty glycerides), fatty acids, and polyethyiene glycols. 

Other ingredients employable in fabric softening compositions can also be included, for example, 
ironing ads such as silicones or dextrin derivatives, preservatives and bactericides, whether effective to 
protect tie composition or to treat fabrics, soil release polymers (as described above), and the like. 

Examples of suttabie liquid fabric softening compositions for use in the present invention are those 
25 dlsciosed in U.S. Patent 3,974.076, Wiersama et aJ, issued August 10, 1976; U.S. Patent 4.424,134, Sissin 
et al, issued January 3, 1984; and U.S. Patent 4,661,269, Trinh st al, issued April 28, 1987. 

Additional fabric softening articles useful in the present invention are those in the form of a fabric 
softening composition adhered to an absorbent substrate, such as paper or a woven or non -woven cloth 
sheet are disclosed in U.S. Patent 4,073,996, Bedenk et al, issued February 14, 1978; U.S. Patent 
30 3,944,694, McQueary, issued tVlarch 16, 1976; and U.S. Patent 4,237,155, Kardouche, issued December 2, 
1980. 

It may be desirable to also add perfume to the conditioning composition, as is, without protection via 
the particles. Such perftjme loading would allow for aesthetically pleasing fragrance of the composition 
itself. Upon opening the package containing the composiiion and as the product is added to water, this 
35 immediate odor impact is desirable. 

TTiis perfume would be added via conventional means, e.g., mixing, as is, into a liquid composition or 
sprai^'ng onto dry product compositions. The protected perfume in the particles provides a different benefit, 
i.e., perfuming the clothes as they leave the laundry process. 

Typically, for conditioning detergent compositions an amount of the perfume particles is incorporated in 
40 the composition so as to provide the composition with from about 0.001% to about 10%, |,-jr«ferably irom 
about 0.1% to about 3%, perfume. 

Use of the perfume particles of the present invention in fabric softening compositions provides an 
efficient means for delivery of a wide variety of perfume materials to fabric. Furthermore, such use provides 
a consistent odor profile from product, through the laundry process, to fabric. 
45 The perfumed particles of the present invention may also be used in hair conditioning compositions and 
condffionifig shampoo ccmposidons such as those disclosed in U.S. Patent 4,764,363. Bollch, issued 
August 16, 1988, and European Patent Publications 205,306, published December 17, 1986 and 240,350, 
published October 7, 1987. Such composifions are intended to be within the scope of the present invention. 

50 

Me^od of Use 

During the washing or conditioning process, the perfume particles are delivered to the surface to be 
perfumed. Thereafter the perftime will diffuse out of the particles and give the surface the de^red fragrance 
55 impart 

In the laundry process, the perfume particles adhere to the fabric being laundered as they contact it 
When the laundered fabi-ics are transferred to a clothes dryer or line dried the perfume is believed to 
diffuse out of the particles in a substantially unaltered state, thus delivering an enhanced perfume to the 
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fabric. 

The following examples iliustrate the present invention. It will be appreciated that other modifications of 
the present invention, within the sl<ill of these in gie laundry composition formulation art, can be underteken 
without departing from the spirit and scope of this invention. 
5 Ait parts, percentages, and ratios herein are by weight unless otherwise specified. 



Example I 

10 

The perfume particles useful in laundry compositions of the present invention are preparec; as follows: 
Twenty-five grams of POLYWAX 2000 (po!yethy!ene having a molecular weight of 2000) is lieEled in a 
beaker on a hot plate at about 130° C just until melted. 8.33 Grams of perfume at room temperature is 
added to the melted POLYWAX and the mixture remains in the fluid state. 
15 An Osterizer Blender v/ith a custom made stainless steel cylindrical vessel which is about 7 cm in 
diameter, about 10 cm In height, about 0.5 cm thick, and completely enclosed except for a pinhole in the 
top to allow for release of nitrogen is used to grind the solid POLYWAX perfume into particles. The blender 
container is first chilled with liquid nitrogen. The melted POLYWAX/perfume is quickly mixed and tiien 
poured into the blender container, and more liquid nitrogen is added to quickly chill/harden the 
20 POLYWAX/perfume mixture. 

The blender is set on its highest speed, and the solid POLYWAX/perfume is ground for 30 seconds. 
The top and sides of the blender container are tapped to knock the particles back down to the bottom of the 
blender container, and the solid POLYWAX/perfume is ground again at high speed for 30 seconds. 

The particles may be washed with methanol to dean from the particle surfaces unincorporated perfume 
25 which may make the particle surfaces too sticky. About 100 mi of methanol per 40 grams of oarticles is 
generally sufficient. Suction filtration is used to remove excess methanol from the particles, and the 
particles preferably are permitted to additionally stand In open air to allow any remaining methanol to 
evaporate. 

The particles may be sieved to obtain particles in the most desirable size range. Sieves having 250 and 
30 1 25 micron openings may be used to obtain particles primarily in the 125 to 250 micron size range. 

Particles thus sieved are about 80% in the 125 to 250 micron size range. These particles may be 
added to conventional laundry products to provide the compositions with a level of perfume of from about 
0.1% to about 3.0%. The particles allow for protection of the entrapped perfume through the laundry 
process. The particies adhere to the laundered textiles and are carried into the dryer. As textiles are dried In 
35 a heat elevated environment, the perfume diffuses out of the particles. This released perfame Is essentially 
unaltered from its original state. 

If a particularly' volatile perfume is used to make the perfume particles, the perfume may be mixed with 
silica gel prior to mixing with the melted POLYW/W 2000. The ratio of perfume to silica gei may be about 
80:20. After the perfume and silica gel are combined, it Is most desirable to allow the combination to stand 
40 {covered) for several hours before combining with the melted POLYWAX. The perfume/silica gel is desir^iy 
mixed with the melted POLYWAX 2000 at a ratio of about 1;2.3. 

Example II 

45 

Perfume particles that provide additional protecHon for use in liquid compositions are prepared as 
foiiows. The particies of Example I are coated with an amount of the acrylic resin EUDRAGiT (available from 
Rohm Pharma) sufficient to comprise 12%. by weight, of the particles. The coating process is accomplished 

go utilizing a Wurster fluid bed coaler by firat making an aqueous solution of the coating material and then 
contacting the solution with the particles in the fluid bed coater for a time sufficient to deposit the desired 
amount of coating material to the particies. The plasticizer substance diethyl phthlate may be combined 
with the pH-sensitive coating material prior to the coating process to provide a more durable coating to the 
particles. The plasticizer is added in an amount suffldent to comprise 1%, by weight of the particies. 

ss These coated perfume particles will provide additionai protection against diffusion of perfume out of the 
particles through extended storage periods in the liquid composition. When Sie particles are introduced into 
an environment having a different pH, the coating may be stripped away and the perfume will diffuse out of 
the particles and provide tfie fragrance benefit 
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Example III 



The following Is a bleach-containing granular (aundry detergent composition: 



Component 



Weight % 



Sodium Ci3 alkylbenzene sulfonate 
Sodium Ci4.,s alkylsulfate 

Cia.t3 alkyi polyethoxylate (6.5) stripped of unethoxylated alcohol and lower ethoxyiate 

Ci2 alkyStrimethyl ammonium chfortde 

Sodium tripolyphosphate 

Sodium carbonate 

Sodium perborate monohydrate 

Sodium octanoyloxybenzene sulfonate 

Sodium diethylene triamine pentaacetate 

Sodium sulfate. H20 and minors 



Balance 



7.5 
7.5 
2.0 
1.0 
32.0 
10,0 
5.3 
5.8 
0.5 



The above composition is prepared using conventional means. The composition is combined with the 
perfume particles of E>fample I as follows. An amount of the perfume particles of Example 1 is combined 
with tie detergent composition so that the detergent composition comprises about 0.3% perfume (about 1- 
1/2% of the detergent composition will comprise the perfume particles). 

The particles may be simply mixed in with the detergent granules. To prevent segregation of the 
perfume particles during packaging and shipping (due to their smaller sze relattvo to the detergent 
granules), the particles may be coated or agglomerated with a water-soluble coating material prior to 
combining with the detergent granules. This can be accomplished with a Schugi mixer (Hexomix 160) 
where a sufficient amount of a dextrin glue solution (2% dextrin, 3% water) is sprayed onto the p^lcies to 
result in agglomerates of perfume particles in the same size range as other detergent granules. 

The perfume is protected in the particles from degradation by the bleach in the detergent com[Msitton 
over long periods of storage. When used in the laundry process this detergent composition wii! provide 
perfume fragrance in substantSaily its original state from product, through the wash process to fabric. 

A great number of perfumes can be utilized in the present composition that would not otherwise be 
appropriate for use in such laundry detergent compositions. 



Example IV 



Granular laundry detergent compositions of the present invention are prepared as follows: 
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Component 


Weigiit % 


A 


B 


C 


D 


E 


Ci2 alkylbenzene sulfonate (sodium) 


68 


70 


10 0 


56 


59 


Tallow alcohol sulfate (sodium) 






3 0 


24 


2 5 


Tallow alcohol poiyatho>cy!ate(E01 1 ) 


09 


09 


10 


0 4 


0 3 


Fatty alcohol (Ci2.is) poly8thoxylate{7) 






20 


58 


50 


Cetyi dimethyl smin^xide 












Hydrogenated fatty acid 


02 










Sodium tripolyphosphate 








24 0 




Zeolite 4A 










0.5 


Sodium aitrllotriacetate 






40 






Sodium carbonate 


100 


70 




135 


12 8 


Sodium perborate (1 aq.) 








14 0 


20 


Sodium perborate (4 aq.) 


11,0 


150 
5.0 






13 0 


TAED 










2 1 


Ci2 alkyi trimethyl ammonium chloride 


15 


19 








Distearyl methylamine 


2.5 


3 1 








Sodium silicate (SiOg/NaaO = 1.6) 




3 0 


80 


77 


29 


Carboxymethylceiluiose 


0 3 


0 4 


0 8 




0 3 


Copolymer maletc/acrylic acid (70/30 MW 40000--80000) 


2,0 


1.0 


1.0 


2.6 




Na-polyacrylate (MF 1000--10000) 




2.0 


1,0 


1.0 


3,9 


SulfonalBd zinc phthalocyanine 


30ppm 




25ppm 


40ppm 




EDTA 


0.2 


0.2 


0.4 


0.5 


0.3 


Ethyienediamine tetram ethylene phosphonic acid (Na salt) 


0.1 


0.3 


0.1 


0.2 


0.3 


Enzymes (protease, amylase, ceilulase, lipase) 


0.4 


0.8 


0.6 


1.6 


0.8 


Optica! brighterer 


0.2 


0.2 


0.3 


0.2 


0.2 


Silicone/sllica suds suppressor 


0.7 


0.5 


0.6 


0.5 


0.4 


Smectite clay 


B.O 


6.5 








Sulfate, minors, water 


Balance to 100% 



The above compositions are prepared using conventional means. The composition is combined wtii the 
perfume partScies of Example I as follows. An amount of tlie perfume particles is added to the above 
compositions so that about 2% of the composition comprises the perfume particles. The particles are 
simply mixed into the detergent composition, or they may be coated or agglomerated to achieve somewhat 
larger particle size to prevent segregation of the particles out of the composition during shipping, etc. 

The perfume is protected in the particles from degradation or dissipation over long periods of storage. 
When used in the laundry process, this detergent composition will provide perfume fragrance in substan- 
tially ite original state from product, through the wash process and onto the fabric. 



Example V 



A laundry detergent and conditioning composition is prepared as follows: 



Component 


Weight % 


Dimethy! di-hydrogenated taliow ammonium chloride (95% active powder) 
Tallow alcohol 


75 
25 

m 



The dimethyl dl-hydrogenated taliow ammonium chloride (DTDMAC) and tallow alcohol are melted 
together to form a ciear solution at 250° F. This motten solution is atomized at 1600 psr into a chamber with 
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ambient temperature air passing through the chamber. The atomized droplets freeze into solid particies in 
tiie size range of about 20 microns to about 150 microns. The softening point of the DTDMAC-'tallow alcohol 
miirture Is about 165° F. Tlie DTDMAC/tallow alcohol mixturs has a solubility of substantially less than 10 
ppm in 25 'C water. 

5 Sodium fripoiyphosphate (STP) Is then mixed witti the DTDiVIAC/tallow alcohot prills in a 4:7 ratio of 
polyphosphatejprill. The sodium fripoly phosphate is a dry, anhydrous powder with at least 90% passing 
tirough a 100-mesh Tyler sieve. The 7:4 ratio DTDMAC/tallow alcohol pri!l;sodium fripoiyphosphate (STP) 
mixture is fed into a Schugi mixer (Flexomix 160) where ^out 5 p^s dextrin gluo solution {1.67 parts 
dextrin, 3.33 parts water) is sprayed onto the mixture. This results in agglomerates of prill-STP in the same 

10 size range as other detergent granules, about 150 to 1190 microns. 

The 16 parts prill-STP agglomerates are then discharged from the Schugi Fiexomix 160 mixer and 
mixed with about 12 parts of sodium montmorilionite cfay of good fabric softening performance and having 
an ion exchange capacity of about 63 meq.iOO g (available from Georgia Kaolin Co. U.S.A. under the trade 
name Brock). The resulting mix is aged for approximately one hour and then mixed with 0.4 parts of silica 

;s to increase flowability. The total admix comprises 7 parts DTDMAC/taliow alcohol prill, 4 parts STP, 5 parts 
dextrin glue solution, 12 parts sodium montmorilionite clay and 0.4 parts silica, resulting in a 28.4 part 
admix to detergent gr^uies. 

The particulate detergent additive is incorporated into a detergent composition as follows: 



20 


Component 


Weight % 






Sodium C51.3 
aikylbenzene sulfonate 


7.70 




25 


Sodium tallow aikyl 
sulfate 


4,23 






Sodium Ci4.(6 alkyi 
triethoxy sulfate 


4,23 




30 


Sodium 

fripoiyphosphate 


13.25 






Sodium silicate {2.0 
ratio) 


11.55 




35 


Sodium sulfate 


19,25 






Water 


3.85 






Miscellaneous 
(perfume, brightener, 
etc.) 


1,54 






j Subtotal Weight % 




71 ,6% 




Pius the particulate detergent 
admix: 




45 


Sodium montmorilionite 


12,0% 






Silica 


0,4% 






AGGLOMERATE 




50 


Sodium 

tripoiyphosphate 


4.0% 






DTDIVlAC/tailow alcohol 
prill 


7.0% 




55 


Dextrin glue solution 


5.0% 








Subtotal Weight % 
TOTAL Weight % 




28.4% 
100.0% 
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The above composition is combined with the perfume-containing particies of Example i as follows. An 
amount of the perfume particies of Example ! is combined with tiie combination detergent and conditioning 
composition so that tlie composition comprises about 0.6% perfume {about 2-1/2% of tlie detergent 
composition will comprise &ie perfume parficles). The particies may be simply mixed into the detergent and 
conditioning granules or may be agglomerated with a water-soluble materia! to provide agglomerates of 
perfume in the same size range as the detergent and conditioning gr^ules, as described in Example lit. 



Example Vi 



Liquid detergent comfxisitions of the present invention are as follows: 





Weight % 


Componsnt 


A 


B 


Ci3 linear alkylbenzene sulfonic acid 


7.2 


7.2 


Ci^-i5 alkyl potyethoxylate (2.25) sulfuric acid 


10.8 


10.8 


Ci2.i3 alcohol polyethoxylate (6,5)* 


6.5 


6,5 


Ci2 alkyl trimethylammonium chloride 


1.2 


0.6 


Ctz.u fatty acid 


13.0 




Oleic acid 


2.0 




Palm kernel fatty acid (stripped) 




15.0 


Citric acid (anhydrous) 


4.0 


4.0 


Diethylenetriamine pentaacetic acid 


0.23 


0.23 


Protease enzyme {2.0 AU/g) 


0.75 


0.75 


Amyiase enzyme (375 Am. Wg) 


0.16 


0.16 


TEPA-E,5.,8** 


1.5 


1,5 


Monoethanolamine 


2.0 




(moles of alkanolamine) 


(0.033) 


(0) 


Sodium ion 


1.66 


2.75 


Potassium ion 


2.65 


2.55 


(molar K + :Na + ) 


(0.94) 


(0.55) 


Propylene glycol 


6.8 


5.0 


Ethanol 


7,8 


8.5 


Formic acid 


0.66 


0.66 


Calcium ion 


0.03 


0,03 


Minors and water 

pH at concentration of 1 0% in water at 68° F (20 ° C) 


Balance to 100 


8.65 j 8.5 



'Alcohol and monoethoxylated alcohol removed 

Tetraethylene pentaimine ethoxylated with 15-18 moles (avg.) of ethylene oxide at 

each hydrogen site 



Composition A is prepared by adding the components, with continuous mixing, In the following order: 
paste premix of alkylbenzene sulfonic acid, sodium hydroxide, propylene glycol and ethanol; paste premix 
of alkyl polyethoxylate sulfuric acid, sodium hydroxide and etfianol; pentaacetic acid; alcohol poiyethoxylate: 
premix of water, brighteners, alkanolamine and aScohol polyethoxylate; ettianol; sodium and potassium 
hydroxide; fatty acid; citric acid; formic acid and calcium: alkyi trimethylammonium chloride; TEPA-Eis-ig; 
adjust pH to about 8,1 ; and balance of components. 

Composition B is prepared by adding the components, with conSnuous mixing, in the following order: 
paste premix of aikyi polyethoxylate sulfuric acid and ethanot; 2.5 parts water; propylene gtycol; premix of 
ettianol and brightener; ethanoi; premix of water, propylene glycol and brightener; alcohol polyethoxylate; 
sodium hydroxide; potassium hydroxide: fatty acid; alkylbenzene sulfuric acid; premix of citric acid and 
calcium; pentaacetic acid; formic acid; alkyl trimethylammonium chloride; TEPA-Eis-is; potassium hydrox- 
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ide and water; and balance of components. 

Compositions A and B are isotropic liquids as made and remain isotropic down to about 50'f (10° C). 
They also recover to an isotropic form, after freezing and thawing, by about 55° F (12.8° C). 

Th9 above composition is combined witli tiie perfume-containing particles of Example I as folfows. f<n 
amount of th& perfume parficles of Example I is thoroughly mixed into the iiquid detergent composition so 
that tJie detergent composition comprises about 0.3% perfume (about 1% of the detergent composition will 
comprise the perfume pardcles). 



Example VII 



An aqueous fabric softening composition containing as fabric softening active a 39.2:60,8 mixture of 
mono(hydrogenated ta!low)trimethylammonium cliloride and the reaction product of 2 moles of fatty acids 
with 1 mole of N-2-hydroxyethylethylenediamine is prepared as follows: 

4.41 parts of reaction product of hydrogenated tallow fatty acids with N-2-hydroxyethyiethylenediamine 
(Mazamide 6) are weighed into a premix vessel, followed by 5.68 parts of commercial mono(hydrogenated 
tallow)trimettiyiammonium chloride (Adogen 441, 50% active in 50% isopropanol). This premix is melted, 
mixed and heated to 77° C. The premix is then added, with agitation, to a mix vessel containing 89.87 parts 
of distilled water heated to 66 °C, followed by 0.02 part of a commercial mixture of 5-chloro-2-metfiyl-4- 
isothiazolin-3-one and 2-methyl-4-isothiazolin-3-one (Kafton CG/iCP, 1.5% active, room temperature). The 
mixture is cooled to 49 °C with continued agitation, and 0.02 part of a CaCIa solution (25% aqueous 
solution, room temperature) is added. At this stage the pH of the mixture is about 9.4. The pH is adjusted to 
6.0 by the addition of a small amount of concentrated sulfuric acid. 

The above composition is combined with the perfume-containing particles of Example i as fofiows. An 
amount of the perfume particles of Example I is combined with the fabric softening composition so that the 
composition comprises about 0.4% perfume {about 1-1/2% of the fabric softening composition will comprise 
the perfume particles). 



Example VIII 



A liquid fabric softening composition may be prepared as fotlows; 



Component 


% By Weight of 




Composition 


1(2-TaHowy! Amidoethyl}-2 Tallowyi-lmidazoline 


4.85 


DTDMAC 


2.60 


Silicone Oil (350 est) 


0.15 


Hydrochloric Acid 


0.30 


Polyethylene Glycol 


0.30 


Bactericide 


100 ppm 


Water, Dye 


Balance 



The above compositior) is prepared using convenfional means. The composition Is combined with the 
perfume particles of Example II as foliows. An amount of the perfume particles of Example II is combined 
with the fabric softening composition so that the composiBon comprises about 0.45% perfume (about 2% of 
the fabric softening composition will comprise the perfume particles). 

The coated perfume particles provide enhanced protection against diffusion out of the perfume during 
product storage. When the composition is added to the laundry wash water (having a higher pH than the 
fabric softening composition), the coating material may be stripped away and the perfume is free to diffuse 
out of the particles more readily thereafter. 

AnoSier fabric softening composition may be made as above except that the levels of active 
components {i.e., everything but water and dye) are present at three times the levels quoted above. Yet 
another fabric softening composition may be made with tie levels of active components being four times 
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those quoted above. 



A shampoo composition for the hair is prepared as follows: 



Component 


Weight % 


Ammonium lauryl sulfate 


12.0 


Ammonium laifretfi (3) sulfate 


4.0 


Cetearyl alcohol 


0.1 


Glycol distearate 


1.5 


Cocamide MEA 


1.0 


Xanthan Gum 


0,3 


Dimethicone fluid viscosity 350 centistokes 


1.8 


Silicone gum (General Electric SE-7S) 


1.2 


Lauryj trimethyl ammanlum chloride 


0.75 


Color, preservative, pH controf and water" 


q.s. 100% 



The composition is made by preparing both a main mix and a premix. Into the main mix tank are put 
the ammonium lauryl sulfate and a part of the ammonium laureth sulfate. This mixture is heated to 
120i10'F with xanthan gum. added next through a high shear pump. The total mixture is then heated to 
155±5°F. Finally the glycol distearate, amide, of ttie cetearyl alcohol arid lauryi trimethyl ammonium 
chloride are added, followed by the color, perfume, preservative and part of the water. 

The premix is prepared by adding the remainder of the ammonium lauretii sulfate to the premix tank 
and heating to 1 55±5 ° F. The remainder of tie ceteafyl alcohol is then added and allowed to melt. Finally 
the dimethicone is added and mixed untii an emulsion is formed. 

The pxBmx is mixed with the main mix through a static mixer, a higher shear mixer and finally through 
a heat exchanger. The total product is cooled to 80° F and collected. 

The above composition is combined with the perfume-confaining paiticlss of Example ii as follows. An 
amount of the perfume particles of Example II is combined with tho shampoo composition so that the 
composition comprises about 0.2% perfume {about 1% of the shampoo composition will comprise the 
perfume particles). 

Utilization of the perfume particles in the shampoo composition provides perfume fragrance in 
substantially its original state from product, through the hair washing process, to the hair. 



Example X 

A har conditioning composition is prepared as follows: 
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Component 


Weight % 


C.S. 1213 silicone fluid' 


0.83 


Cetyl alcohol 


1.00 


Stearyl alcohol 


0.72 


Adogen 442 - 100P^ 


0.85 


Luviskol VA643 


0.25 


Ceteareth-20* 


0.35 


Glycerol monostearate 


0.25 


Lexamme 


0.50 


Dow Corning 190 silicone surfactant^ 


0.20 


Hydroxyethyl ceflulose 


0,50 


Citric acid 


0.13 


Preservativs 


0.03 


Purified v/ater 


94.14 



'Mixture of 15% (by weight of mixture) S!=76 dtmethicone gum and S5% 
SF1201 cyclomethicone, sold by General Electric {providing a leve! of 
non-volatile silicone of 0.12%, by weight of composition) 
2Di(hydrogenated tallow) dimethyl ammonium chloride, sold by Sherex 
Chemical Company: inc. 

-Copolymer of poiyviiiy pyTolidone and vinyl acetate, sold by BASF A.G. 
"Ethoxyiated cetostearyl aicohol 

^Stearamido propyl dimeaiyi amine, sold by Index Corporation 
^ Dimethicone copoiyol, sold by Dow Coming Cotporation 



T.he hydroxyethyl cellulose is added to tiie water, maintained at a temperature of approximately 38° C 
(100°F). The PVPVA, Adogen, Dow-190, cetyl and stearyl alcohols, ceteareth-20, Lexamine and glycerol 
monostearaate are then added sequentially at a temperature of approximately 87° C (189° F). The mixture 
is stirred after addition of each component for a period of time sufficient to allow proper melting of the 
component, i.e.. the Adogen, and the dispersion into the product mixture.) The mixture is tfien cooled to 
approximately 48° C {118° F) at a rate of from about T to about 3° per minute. The citric acid, the 
dimethicone^tyctomethicone mixture, and preservative are tiien added. The mixture is then cooled and 
milled under high shear for approximately 1 minute using a conventional milling apparatus. 

The above composition is combined with the perfume-containing partictes of Example I) as follows. An 
amount of the perfume particles of Example II is combined with the hair conditioning composition so that 
the composition comprises about 0.25% perfume (about 1% of the conditioner composition will comprise 
the perfume particles). 

Approximately 10 g of the hair conditioning product thus formed is applied to freshiy shampooed and 
rinsed hair. The composition is then spread over the hair and allowed to stand for approximately 1 minute. 
Thereafter, the product is rinsed from the hair, leaving the hair with enhanced fragrance benefits. 

The following examples illustrate the preparation and use of perfume particles of the type of the present 
invention which additionally comprise a friable coating on the outside surface of the particles. Such coated 
particles are generally of a size less than 350 microns (including the coating) and preferably have an 
average size not greater than 150 microns, most preferably a size range of 40-150 microns. 

Preferably, such particles are manufactured such that the friable coating comprises up to 20% by 
weight of the coated particles. Typically, the fiiable coating wiil comprise 1% to 10% by v^reight of the 
coated particies. 

Various friable coatings can be used, but, preferably, the coating material is substantially water- 
insoluble. Typical friable coatings comprise aminoplast polymers, e.g., the reaction product of an amine and 
an aldehyde. Specific examples of such friable coatings include the reaction product of an amine selected 
from urea and melamine, and an aldehyde selected from formaldehyde, acetaidehyde and glutarajdehyde, 
and mixtures of said amines and said aldehydes. 

Perfumed particles coated with friable coatings are especially useful in compositions which are agitated 
sufficiently that the coating ruptures to release the particle, which, in tum, releases it perfume. Cleaning 
compositions, conditioning compositions, and the like, especiafiy those used in automatic machines, are 
nonlimtting examples of such compositions. 
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For particles with friable coatings, the process of manufacture is based on applying ttie coating as a 
kind of "shell" to the perfumed particles. For perfumed particles whose carrier material has a melting point 
below that of the boiling point of the solvent used in the process, the process involves msltirig the carrier 
cund perfume together and adding the molten mixture to a solvent solution of the "shell" material, or a 
suitable precursor, held above the carrier melting temperature. The system is agitated sufficiently to form 
sn emulsion of the carrier/perfume of desired liquid liquid drop size in the shell solution. The conditions 
necessary to deposit the encapsulating materia! are then established and ihe whole is cooled to give 
encapsulated solid particles having the desired, friable "shell". Water insolubility of the shell is established 
either at the deposi^on stage, or by suitable treatment prior to isolation or use of Sie particles. 

Aiaiough the process described here is a one step molten drop formation/encapsulation procedure, it 
should be readily apparent to those sl<tlled in the art that encapsulation of pre-formed perfume particles can 
be accomplished in a like manner. The pre-formed particles can be prepared in a variety of ways, including 
cryogrinding, spray drying, spray congealing and meltabfs dispersion techniques such as those described 
in books by P. B. Deasy ("Microencapsulation & Related Drug Processes", Dekker, N.Y., 1986) and A, 
Kendo ("Microcapsule Processing and Technology", Dekker, N.Y., 1979). Such techniques would be 
required for carrier materials having a meiting point above the solvent boiling point. 

A variety of suitable encapsulation procedures can be used, such as reviewed in the books by Deary 
and Kondo above. Depending on materiais used, the shed can impart hydrophiliclty or hydrophobicity to the 
particles. Nonfimiting exampies of encapsulating materiais and processes include gelatin-gum arabfc 
concenfrate deposited by a complex coacervation procedure, e.g., U.S. Patent 2.800,457, for hydrophilic 
shells, and ureafonnaldehyde deposited by a polycondensation process, e.g., U.S. Patent 3,516,941, for 
hydrophobic shells. 

Water insolubiiity of the shell materiais may be imparted by cross-linking of the getatin-gum arabic 
coaceri/ate with suitable aldehydes or other known gelatin hardeners after deposition. Polymerization of the 
urea-formaldehyde precondensate during the encapsulation process yields water-insoiubiiity. 

The slurry containing ttie perfume particles can be used directly, e.g.. spray dried with other 
components of the formulation, or the particles cars be washed and separated, and dried if desired. 

The following Examples further illustrate the manufacture of perfumed particles enc^sulated with 
friable, preferably water-insoluble coatings and their use in typical detergent and softening compositions. 



Example XI 



Perfume particles containing a hydrophilic coating deposited by complex coacervation are prepared as 
follows. 

132 g of POLYWAX 500 (polyethylene having a molecular weight of 500) is heated in a beaker on a hot 
plate at about 100°C until just melted. 44 g of perfume at room temperature is added to the melted 
POLYWAX 500 and heating is maintamed to bring fliis core mixture back to 100° C. 

The melted core material is added to 400 g of a 5% aqueous gelatin soiution (Sanafi Type A, 275 
Bloom strength) maintained 15-20° C above the core melting point in a 1-1 steel beaker, and emulsified by 
agitation until desired drop size around 100 u is reached. Then 200 g of hot, 11% gum arabic solution is 
added and agitation maintained for about 30 minutes. 

The pH is reduced to around 4,2 by the dropwise addition of glacial acetic add, and the beaker 
contents then poured into 1-1 of stirred water at room temperature. This solidifies the core mixture with a 
concomitant deposition of gelafin-gum arabic coacervate. 

The coating is set by chilling the slurry in ice water to around 5°C, The slurry may be used at this 
point, or the particle may be freed from any undeposited coacervate in the slurry by addition of about an 
equal volume of 10% sodium chloride and removing the capsules in a separatory funnel. This may be 
repeated as necessary to fully remove the free coacervate. The particles may be dried by filtering, washing 
the filter cake with water, ften with inopiopanol, followed by air drying overnight at 25 ° C. 

The particles may then be sieved to desired size range. 



Example XII 



Perfume particles having a less water-soluble hydrophilic coating can be prepared as follows. 
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A slurry of perfume particles containing a geiatin-gum arabic coating are prepared as in Exampie 1 . 
After chilling, the slurry is allowed to warm up to room temperature and 8.0 nnl of 25% aqueous 
giutaraldehyde solution is added with stimng. Tine pH is raised to 5.0 by addition of 2.5% aqueous sodium 
hydroxide solution, and the slurry is stirred overnight. 

The slurry may be used at this point, or separated as in Example 1. 

The glutaraidshyde-treated coating can withstand prolonged immersion in water at 60 °C, whereas 
untreated coatings are removed on heating to 50° C. 



Exampie XIII 



Perfume particles containing a hydrophobic, water-insoluble coating deposited by polycondensation are 
prepared as fol/ows. 

A urea-formaldehyde precondensate is first formed by heating a mixture of 162 g 37% aqueous 
formaldehyde and 60-65 g urea, adjusted to pH 8.0 with 0.53 g sodium tetraborate, for 1 hour at 70° C, and 
then adding 276.85 g water. 

429 ml of Shis precondensate and 142 ml water are then stirred in a 1-! steel reactor and 57.14 g 
sodium chloride and 0.57 g sodium carboxymethyl cellulose added. Then are added the core components 
comprising 161,3 g POLYWAX 500 carrier and S0.7 ml perfume, and the reactor is heated to about 10 °C 
above the core meiting point. Agitation is adjusted to emulsify and m^ntaln the molten core at the desired 
drop size, and the pH of the contents Is adjusted to about 5.0 with dilute hydrochloric acid. 

Tlie reactor is then allowed to cool to room temperature with a gradual pH reduction to 2.2 over a 2 
hour penod. The reactor Is then increased to about 50 'C for a further 2 hours, then coofed to room 
temperature, after which the pH is adjusted to 7.0 with 10% sodium hydroxide solution. 

The resultant slurry containing the solid core particles encapsulated with urea-form^dehyde polymer 
may be used directly, or may be isolated by separation, washing and air drying as required. 



Example XN 



A granular laundry detergent comprises the detergent composition of Example IV(A), above, but with 
replacement of the perfumed particles of that example with an equivalent amount (2% by weight of finished 
composition) of the particles with the friable urea-formaldehyde coating, made according to Example Xt, and 
comprising about 10% (by weight of perfumed particle) of said coating (average size of coated particle 
<160 microns). 



Exanple XV 



The detergent of Example XIV is duplicated, using the fri^le coating of Examples M and XIII, 
respectively, at a coating weight of about 1%-5% {avg.) by weight of perfumed particle (avg. coated p^Bcle 
size in the range 40-1 50 microns). 



Example XVf 



A liquid laundry detergent is prepared according to Example VI(A), but with replacement of the 
perfumed particles of that example with 3% by weight of the coated perfumed particles of Ex^ple XII (avg. 
coaSng wt 5%-7%; avg. coated particle size in the raige 40-100 microns). 



Example XVII 
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A. fabric softener for use in an aqueous laundry rinse bath is as follows. 



qompon^nt Weight % 

Softener A* 3,00 
Softener 8** 5_00 

0.29 

Pol ydi methyl siloxane 0.15 
Polyethylene Glycol (4000) o.30 
Bronopol (Antimicrobial) loo ppm 

Calcium Chloride 30 ppm 

30 ppm 

Coated Perfume Particles*** 4.0 
W^^er Balance 
♦Softener A is 0 



RC0CHzCHjN+R(CHj)2, 01" 
wherein each R group is in the Cis-Cia alkyl range. 



♦♦Softener 8 is 0 
N^^-CHzCHjO-C-R 
C 
R 

wherein each R group is in the Cts-Cia alkyl range. 

***Particles prepared according to Example XII, 100 micron size; 

5% coating weight. 

When used In the rinse batti of an automatic wasiiing machine, ttie coating on perfumed particles of 
Example XVll is mptured and the particles provide a fragrance to the fdDrics being treated. 

Example XViii 

A fabric softener for use in an aqueous laundry rinse bath is as follows. 
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Component 


Weight % 


Softener C" 


3.7 


TAMET™ 


0,3 


GMS- 


1.20 


Phosphoric Acid 


0.023 


Polydimethylsiloxane (350) 


0.10 


Glutaraldehyde 


550 ppm 


Blue Dye 


10 ppm 


Coated Perfume Partfcles"** 


3.0 



''(R')a(CH3)2N\ Br", wherein is mixed C,s-C,a alkyi (i.e., 
"ta)!owall<yl"). 

"TAMET is taliowali<yl N {CHaCHsOHjs. 
""GIVIS is giyceryl monostearate. 

""Coated perfume particles per Example XIII, sieved to average size 
fess ttian 150 microns. Coating weight 3%. 



it wil! be appreciated by those si<llled in the art that the anions, X, used with any of the cationic f^ric 
softeners herein are a routine matter of choice, and that X can be, for example, chloride, bromide, 
methytsulfate, and the lii<e. Mixtures of fabric softeners can be used, as can mixtures of anions. 



25 Example XIX 



The detergent composition of Exampie VI(A) is modified by using perfumed particles with friabie 
coatings fmelamine/ufea'formaldehyde; 0.1/1'1-1 mole ratio; 300 micron ^ze) with coating weights of 1% 
30 and 20%, -espectlveiy 

It v.'ii! b.j appreciated by the formulator that the -weight (or thickness) of operable friabie coatings can be 
adjusted according to the usage envisioned. For example, even relatively thick coatings will rupture and 
release their perfume particles under European machine washing conditions, which can involve wash times 
of many minutes, at high temperature and considerable agitation. By contrast, USA machine washing 
35 conditions are much shorter, and milder, so less coating material should be used. For fabric ^fteners. 
agitation and agitation times are usually less than for washing. 



Clatms 

40 

1. Perfume particles having an average size of less than 350 microns, preferably less than 300 microns 
which comprise from 5% to 70%, preferably 5% to 50%. by weight of a perfume, characterized in that said 
perfume is dispersed in from 30% to 95% of a water-insoiufate polymeric carrier materia! having a molecular 
weight of from 100 to 30,000, a melting point of from 37° 0 to 190° C. and a hardness value of from 0.1 to 

45 15. 

2. The particles of Claim 1 wherein the carrier material has a molecular weight of fro(^i 500 to 5,000, 
and a hardness value of frorr. 0.1 to 8. 

3. The particles of Claim 2 wherein the carrier material is selected from the group consisting of 
polyethylenes, polyamides, polystyrenes, polyisoprenes, polycarbonates, polyesters, polyacrylates, vinyl 

50 polymers, polyurethanes, arni mixUires thereof. 

4. The pariiicles of Claim 3 wherein the carrier material comprises polyethylene, 

5. The particles of Claim 1 additionally comprising from 5% to 50% of a pH-sensitive material coating 
the outside surface of the particle. 

B. The particles of Claim 5 wherein the pH-sensitive materia! is selected from the group consisting of 
55 acrylic resins, cellulose acetate phthalate and cellulose acetate trimellifiate. 

7. The partictes of Claim 6 wherein the pH-sensitive material additionally comprises ftrom 0.5% to 10%, 
by weight of the perfume particles, of a plasticizer material selected from the group consisting of diethyl 
phthalate, tributyi citrate, and acetyltributyl citrate. 
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8. The pa'tlcles of Claim 1 additionally comprising from 1% to 25% of a fabric substantive material 
coating the outside surface of ihe particle, wherein said fabric substantive material is selected from the 
group consisting of diiailowalkyldlmethytammorjiurri metliylsutfscs. aitailowalkyldimetiiylammonsum chloride, 
dicoconutalkyldimethytammonium methyisuifate, dIcooDnutalkyldlmethylammonium chloride, and mixtures 

5 thereof. 

9. A detergent composition comprising: 

(a) from 1% to 90% of a surfactant selected from the group consisting of anionic, nonionic, 
zwritterionic, catlonic, amphoiytlc surfactants, and mixtures thereof; and 

(b) an amount of the perfume particles of Claim 1 to provide the composition with from 0.001% to 
70 10% of perfume. 

10. A detergent composition according to Claim 9 comprising: 

(a) from 10% to 40% of a surfactant selected from the group cortsisting of anionic, nonionic, 
zwltterionic, ampholytic, cationic surfactants, and mixtures thereof; 

{b} from 5% to 50% of a detergency builder material; characterized in that it contains 
IS (c) an amount of the perfume particles of Claim 6 to provide the composiSon with from 0.1% to 3,0% 

perfume. 

11 . A fabric conditioning composition comprising: 

(a) from 1% to 90% of a conditioning agent selected from the group consisting of catlortic softeners; 
characterized in that it contains 
20 (b) an amount of the perfume particles of Claim 1 to provide the composition with from 0.001 % to 

10% of perfume. 

12. A conditioning composition according to Claim 11 comprising: 

(a) from 3% to 35% of a cationic softener selected from the group consisting of mononitrogen 
quaternary ammonium cationic salts, imidazolinium salts, di{2-amldoeit!y!)methyl quaternary ammonium 

25 salts, 1{2-taflowylamfdoetfiyl)-2 tallowyiimidazoline, and mixtures thereof; and 

(b) an amount of the perfume particles of Claim 6 to provide the composition with from 0.1% to 3.0% 
perfume. 

13. A laundry bleach comDosition comprising: 

(a) from 2% to 50% of a b:eachir)g ayenl; characterized in that it contains 
30 (b) an amount of the perfume particles of Claim 1 to provide the composition with from 0.1% to 10% 

perfume. 

14. A softener composition comprising a fabric- or fiber-softening or antistatic agent selected from 



0 n ° 

R fcOHjCHiN+R{CH,)i,X-; N N-CHjCHjO R, 



40 wherein each R is in tiie C13-C13 alkyi range; and {R')2(CH3)2N X~, wherein each group is Ciz-Cia 
aikyi; and mixtures thereof; and wherein X is an anion, characterized In that it contains the perfumed 
particles of Claim 1 encapsulated by a friable coating. 
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Description 

Field of tlie invention 

s [0001] Tlie present invention relates to solid composiUons comprising a perfume, especially solid laundry detergent 
compositions comprising a perfume. 

Backg rou nd to the invention 

10 [0002] Laundry detergent prcduds typically comprise a perfume. The function of this perfume is to masl< the unde- 
sirable odour of the detergent con':ponents in the produci and !o ensure that the detergent has a desirable smell that 
consumers find appealing throughout the duration of a laundering process; this includes during dispensing of tie prod- 
uct (neat product odour), and during the washing and drying stages (wet fabric odour) of the laundering process. In 
addition, it is also desirable for the perfume to give the recently laundered dry fabric a pleasant odour (dry fabric odour). 

f5 [0003] Perfumers attempt to meet the demanding consumer need of having a laundry detergent product that delivers 
good neat product odour, good wet fabric odour and good dry fabric odour performance, by formulating perfumes that 
comprise several perfume components that are designed to deliver a specific odour at a specific stage In the laundering 
process. Hov»'ever, it is difficult to formulate a perfume that is capable of adequately detivering the desired odour during 
the desired stage in the laundering process, and which does not affect the performance of the other perfume compo- 

20 nents in the perfume. This is due to the unwanted early release (i.e. leakage) of fragrance from perfume coir ponents, 
wtiich affects the performance of other perfume components that are designed to deliver a perfume odour during eariier 
stages of the laundering process. 

[0004] Perfumers have attempted to overcome this problem by designing a perfume containing composition, which 
comprises perfume components that are compatible with each other and deliver fragrances that are compatible with 
25 the fragrances that are delivered by the other perfume components, In order to negate the effect that any leakage of 
one perfume component fragrance may have on another perRjme component fragrance. However, in order to achieve 
this fragrance compatibility, perfumers have had to formulate very complex and costly perfumes having very limited 
choice in which perfume raw materiais they can choose when formulating a perfume containing composition or com- 
ponent thereof. 

30 

Summary of the Invention 

[0005] The present Invention overcomes this problem by providing a laundry additive composition comprising one 
or more perfume components in slow release form and wherein the release kinetics are controlled so as to provide a 
35 fabric delivery index of at least 0.3. The fabric delivery 

index = concentralion of perfume com ponent in the headspace of dry fabric 
the concentration of perfume component in the headspace of wet fabric 

40 [0006] Afurther embodiment of the present invention provides a laundry detergent composition comprising the above 
laundry additive composition. 

[0007] Afurtherembodiment of the present invention provides a process for prepsnng a perfume particle, the process 
comprises the steps ofr (a) contacting a perfume with a porous carrier material, to form a perfume-loaded material; 
and (b) contacting the perfume-loaded material with an aqueous solution or dispersion of encapsulating material, to 
45 form an intermediate mixture; and (c) drying the intermediate mixture to form a perfume particle; wherein, the perfume- 
loaded material is in contact with the aqueous mixture of encapsulating material for a period of time of less than 120 
minutes, prior to drying. 

Detailed description of the invention 

50 

Perfume component 

[0008] The perfume component typically comprises one or more perfume raw materials (PRMs), more typically the 
perfume component comprises at least two, or at least five or even at least 10 or more PRMs, which are typically 
55 blended together to obtain a perfume accord that has a particular desired odour The perfume component comprises 
all of the PRMs that share the same method of incorporation. For example, ail of the PRMs that are delivered by a 
spray-on delivery system form one perfume component (e.g. form a spray-on perfume component). The perfume com- 
ponent is typically a selection of PRMs that are blended together to obtain a particular perfume accord such as a fruity 
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perfume accord. Typical PRMs suifabie for use are selected from the group cortsisting of aidehydes, ketones, esters, 
alcohols, propionates, salicylates, ethers and combinations thereof. Typically, the PRMs are liquid, especially at am- 
bient temperature and pressure. Usually, the PRMs are synthetic molecules. Alternatively, the PRMs can be derived 
from animate or plants. The perfume componsnt can be fomiulated to provide any olfactory perception that is desired. 

S For example, the perfume component can be a light floral fragrance a fruity fragrance or a woody or earthy fragrance. 
The perfume component may be of a simple design and comprise only a relatively small number of PRMs, or alterna- 
tively the perfume component may be of a more complex design and comprise a relatively large number of PRMs. 
Preferred perfume components and PRMs are described in more detail in W097/11151, especiaily from page 8, line 
18 to page 11, line 25, which is herein ircorporaled by reference. 

to [0009J The perfume component lyoicaliy has a threshold olfactory detection leveL otherwise known as an odour 
detection threshold (ODT) of less than or equal to 3ppm, more preferably equal to or ^ess than lOppb. Typically, the 
perfume component comprises PRMs that have an ODT of less than or equal to 3ppm, more, preferably equal to or 
less than 10ppb. Preferred is when at least 70wt%, more preferably at Seast 85wt%, of the PRMs that are comprised 
by the perfume component have an ODT of less than or equal to 3ppm, more preferably equal to or less than lOppb, 

is A method of calculating ODT is described in W097/11151 , especially from page 12, line 10 to page 13, line 4, which 
Is herein incorporated by reference. 

[0010] Typically, the perfume component has a bolting point of less than 300°C. Typically, the perfume component 
comprises at least 50wt%, more preferably at least 75wt%, of PRMs that have a boiling point of less than 300°C. In 
addition, the perfume component has an octanol/water partition coefficient (ClogP) value greater than 1.0. A method 
20 of calculating ClogP is described in W097/11151, especially from page 11, line 27 to page 12, line 8, which is herein 
Incorporated by reference. 

[0011] The perfums component can be contained in a particle, and is typically adsorbed or absorbed onto a porous 
carrier material The porous carrier and adsorption/absorption process is described in more detail below. Perfume 
components that are adsorbed/absorbed onto porous carriers can be tailored in such a way to delay the release of the 

25 perfume component from the porous carrier. 

[0012] One means of tailoring a perfume component to be released slowly from a porous carrier material is to ensure 
that the perfume component comprises one or more perfume raw materials that have good affinity for the porous carrier 
material. For example, PRMs that have a specific size, shape (i.e. a molecular cross-sectional area and molecular 
volume), and surface area relative to the pores of the porous carrier material exhibit improved affinity for the porous 

30 carrier material, and are able to prevent other PRMs that have less affinity to the porous carrier material, from leaving 
the porous carrier material during the washing and rinsing stage of the laundering process. This is described in more 
detail in W097/11152, especially from page 7, line 26 to page S. line 17, which is herein incorporated by reference. 
[0013] Other means of tailoring a perfume component to be released slowly from a porous carrier material is to 
ensure that the perfume component comprises PRMs that are small enough to pass through tfie pores of the carrier 

35 material, and that are capable of reacting together, or with a small non-perfume molecule (otherwise known as a size- 
enlarging agent) to form a larger molecule (other wise known as a release inhibitor) that is too large to pass through 
the pores of the carrier The release inhibitor, being too large to pass through tie pores of the porous carrier material, 
becomes entrapped within the porous carrier material until it breaks down (i.e. hydrolyses} back to the smaller PRM 
and size enlarging agent, which are then able to pass through the pores of, and exit, the porous carrier material. 

40 Typically, this is achieved by the fomnation of hydrolysable bonds between small PRMs and the size-enlarging agent, 
to form a release inhibitor within the porous carrier material. Upon hydrolysis, the small PRMs are released from the 
Sarger molecule and are able to exit the porous carrier msleria!. This is described in more detail in W097/34981, 
especialiy from page 7. line 4 to page 5, line 14, which is herein incorporated by reference. 

[0014] In addition, the above approach of forming a release inhibitor by reacting a PRM with a size-enlarging agent 
•*5 can be further adapted by using a size enlarging agent that has a hydrophilic portion and a hydrophobic portion {e.g. 
sugar based non-ionic surfactants, such as lactic acid esters of C^g monoglycerides). This is described in more detail 
In W097/34982, especially from page 6, line 27 to page 7, line 17, which is herein incorporated by reference. 
[0015] The perfume component can be a starch encapsulated perfume accord or another type of perfume component 
having contrdled release kinetics. And one or more perfume components can be present In the composition. However, 
so It is essential that at least one perfume components is in slow release form and the reieasa kinetics are controlled so 
as to provide a fabric delivery index of at ieast 0.3, preferably at least 0.5 or even at least 0.7. 

Perfume particle 

55 [0016] Typically, the perfume component is contained in a perfume particle. The perfume particle is used to give a 
dry fabric odour benefit to a fabric. The perfume particle comprises a perfume component in slow release form, wherein 
the release kinetics are controlled so as to provide a fabric delivery index of at least 0.3, preferably at least 0.5 or at 
least 0.7 and may even be from 0.7 to 1.0. The perfume particle may also comprise a porous carrier material. The 
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porous carrier materia! is described In more detali below. Tlie perfume component in the perfume particle is typically 
at least partially encapsulated, preferably completely encapsulated with an encapsulating material. The encapsulatirig 
material is described in more detail below. Typically, the perfume component Is absorbed and/or adsorbed onto the 
porous carrier to form a perfume-loaded material, and the perfume-loaded material is then at least partially encapsu- 
5 lated, preferably completely encapsulated with the encapsulating material to form a perfume particle. The process of 
preparing the perfume particle is described in more detail below. 

[0017] The perfume particle may be coated, Prefen-ed coating means are described in W098/12291 and 

W098/42818. which are herein incorporated by reference. 

[001 8] TyDicaily. the perfume particle is a glassy particle and preferably has a hygroscopicity value of less than 80%. 
10 The hygroscopioily value is the level of moisture uptake by the perfume particle, as measured by a weight percent 
increase in the weight of the perfume particle. The hygroscopicity value and a method for measuring it are described 
in more detaii in W097/11151, especially from page 7, line 11 to page 7, line 20, which is incorporated herein by 
reference. 

[0019] The perfume particle typicaliy comprises from 3% to 50% preferably from 5% to 20%, by weight of the perfume 
15 particle, of perfume component. The perfume particle may comprise from 15% to 80%, preferably from 20% to 65%, 
by weight of the perfume particle, of encapsulating material. The perfume particle may comprise other adjunct com- 
ponents, although preferably the perfume particle comprises essentially only of perfume component, porous carrier, 
encapsulating materia! and water. 

20 Porous carrier m aterial 

[0020] The porous carrier material can be any porous material that ps capable of supporting (e.g. by absorption or 
adsorption) the perfume component. Typically, the porous carrier material is substantially water-insoluble. Preferred 
porous carrier materials are selected from the group consisting of amorphous silicates, crystalline non-iayered silicates, 

25 calcium carbonates, catcium/sodium carbonate double salts, sodium carbonates, clays, aluminosilicates, chitin micro 
beads, cyclodextrins, and combinations thereof. More preferably, the porous carrier material is an aluminosilicate, most 
preferably a zeolite, especially a faujustlte zeolite, such as zeolite X, zeolite Y and combinations thereof. An especially 
preferred porous carrier is zeolite 13x. Preferred aluminosilicates are described in more detail in W097/11151 , espe- 
cially from page 13, line 26 lo page 15, line 2, which is herein incorporated by reference. 

30 [0021] It may be preferred for the porous carrier to have a crystalline structure and to have a primary crystal size of 
20 microns or bigger. Larger primary particle sized porous carriers are more likely to become entrapped onto fabric 
during the washing stage of the laundering process, and thus show improved fabric deposition. Porous carriers having 
a primary crystal size of 20 microns or greater, show improved dry fabric odour performance, believed to be due to 
improved fabric deposition. However, porous carrier materials having a smaller primary crysta! size, e.g. from 0.01 to 

35 7 microns or even to 5 microns, are more readily commercially available and can be used in accordance with the 
present invention. The larger primary crystal sizes are especially preferred when the porouscan'ier is an aluminosilicate, 
especially a zeolite X and/or Y. 

Encapsulating mat eriaS 

40 

[0022] The encapsulating materia! typically encapsulates at least pari;, preferably all, of the perfume component and, 
if present, the porous carrier material. Typicaliy, the encapsulating material is water-soluble and/or water-dispersibie. 
The encapsulating material may have a glass transition temperature {Tg)of O-'C or higher. Glass transition temperature 
is described in more detail in W097/11151, especially from page 6, line 25 to page 7, line 2, which is incorporated 
« herein by reference. 

[0023] The encapsulating material is preferably selected from the group consisting of carbohydrates, natural or syn- 
thetic gums, diitin and chitosan, cellulose and cellulose derivatives, silicates, phosphates, borates, polyvinyl alcohot, 
polyethylene glycol, and combinations thereof. Preferably the encapsulating material is a carbohydrate, typicaliy se- 
lected from the group consisting of monosaccharides, oligosaccharides, polysaccharides, and combinations tiereof. 
50 Most preferably, the encapsulating material is a starch. Preferred starches are described in EP 0 922 499, US 4 977 
252, US 5 354 559 and US 5 935 826, 

Fabric delivery index 

55 [0024] The fabric delivery index is a measure of how much of the perfume component is released from the dry fabric 
and how much is released from the we! fabric. The fabric delivery index is a ratio of the concentration of perfume 
component in the headspace of dry fabric; concentration of perlyme component in the headspace of wet fabric, and 
Is represented by the following: 
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the concentration of perfume componeni in the headspace of dry fabric 
the concentration of perfume componen' in the headspaoe of wet fabric. 

At least one perfume component is in slow release forn'!, wherein the release kinetics are controlled so as to provide 
5 a fabric delivery index of at least 0.3, preferably at least 0,5 and most preferably at least 0.7. It may be preferred that 
the fabric delivery index is from 0.7 to 1 .0. 

[0025] Typically, the concentration of perfume component In the headspaoe of dry fabric is determined by the following 
method: The perfume component is added to detergent adjunct components to maite the following solid granular com- 
position: 0.1 w1% perfume component, 7.5wt% sodium linear C-^.^s alkyi benzene sulphonate, 3.5wt% linear Cf2.u 
10 linear primary alcohol condensed with an average of 7 moles of ethylene oxide per moie of alcohol, 1wt% cationic 
surfactant of the formula: RN+(CH3)2(C2H40H) wherelti R = C^j-m linear alkyi chain, 20% anhydrous sodium 
tripolyphosphate, 20wt% sodium carbonate, 3wt% sodium silicate, 6wt% moisture, to 38.9wt% sodium sulphate. At 
least 121 .5g of the solid granular composition is left in storage for 14 days at ambient temperature, pressure and 
relative humidity in closed glass container. 

[0026] After 14 days storage, 24 10cm square terry towel cloths are placed in an automatic washing machine (Mtele 
Novotronic W91 8) along with an equal weight of terry towel material to act as the baflast during the laundering process. 
1 21 .5g of the solid granular composition Is added to the dispensing draw of the automatic washing machine, and the 
terry towel cloths undergo a washing programme at 40°C (40°C, sSiort wash, minimum iron, 1,QQ0rpm spin) with a 
main wash cycle of 20 a minutes and 4 rinse cycles tasting a total of 20 minutes. 

20 [0027] After the washing stage, 12 of the terry towel clotiis (wet terry towel cloth) are then analysed and the concen- 
tration of the perfume component in tie headspaoe of the wet fabric is determined. This is described in more detail 
below. The remaining 1 2 terry towel cloths are dried using an automatic drier (Miele Dryer Machine Novotronic T640) 
for a first drying stage of 40 minutes at normal temperature settings (SCC) and a second drying stage of 20 minutes 
at warm (50°C) temperature settings. The 12 terry towel cloths are left to cooi for one hour {dry terry towel cloths) and 

25 are then analysed and the concentration of the perfume component in the headspaoe of the dry fabric is determined. 
This is described in more detail below. 

[0028] The concentration of the perfume component in the headspace of the wet and dry fabric, respectively, is 
determined by the following method. The terry towel cloth is placed in a sealed glass container containing a poiydimettiy! 
siloxane (PDMS) Twister Gerstel™ Bar of 0,5mm thickness and 20mm length. The bar, which is never in direct physical 
30 contact with the fabric, is exposed to wet terry towel cloths for 3 hours and to dry terry cloths for 1 5 hours, respectively 
The bar is then transferred to an autodesorp glass lined stainless steel tube (GLT) of a Gas Chromatography Agilent 
6890™ with MS detector 5973™. The GLT is placed in ttie autodesorb cairousel for injection. Gas chromatography is 
then carried out and the concentration of the perfume component (in the headspace of the fabric) is determined. 

35 Composition 

[0029] The laundry additive composition is typically a solid composition, preferably a solid particulate composition. 
The composition is used to give a dry fabric odour benefit to a fabric. It Is a laundry additive or auxiliary composition 
and can be used separately from any other fabric treatment composition or, alternatively, can be contained in a laundry 

40 detergent composition. Typically, the laundry additive composition is contained in a laundry detergent conposition. 
The laundry additive composition, and more preferably the laundry detergent composition may optionally comprise 
adjunct components, typically laundry detergent adjunct components. These adjunct components are described in 
more detail beiow. The composition may be the product of a spray-dry and/or agglomeration process. A preferred 
process for preparing the perfume component is described in more detail beiow. 

45 [0030] The laundry additive composition comprises one or more perfume components in slow release form. The 
perfume component is described in more detail above. The composition comprises at least one perfume component 
in slow release form, wherein the release kinetics are thai has a fabric delivery index of at least 0.3, preferably at least 
0.5, or even at least 0.7. The perfume component may have a fabric delivery index of from 0.7 to 1 .0. 
[0031] The laundry additive composition may also additionally comprise at least one perfume component ofa different 

50 composition and olfactory character having a fabric delivery index for dry versus wet fabrics of less than 0.1 , preferably 
less 0.05, more preferably less than 0.01 . This further allows the delivery of different oifactory characters to wet and 
dry fabric, respectively, and negates the need to ensure that the two different perfume components have compatible 
fragrances. 

[0032] The composition comprises from 0% to 26%, by weight of the composition, of phosphate. Preferably, tfie 
55 composition comprises 0%, by weight of the composition, of phosphate. Typically, the composition is free from delib- 
erately added phosphate. 
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Adjunct components 

[0033] The composition may optionally comprise adjunct components, preferably laundry detergent adjunct compo- 
nents. These adjunct Gomponents are typically selected from the group consisttng of detersive surfactants, builders, 
5 polymeric co-builders, bleach, chelants, enzymes, anti-redeposition potymers, soi! release polymers, polymeric soil 
dispersing and/or suspending agents, dye transfer inhibitors, fabric integrity agents, brighteners, suds suppressors, 
fabric softeners, floccuiants, and combinations thereof. Suitable adjunct components are described in more detali in 
W097/11151, especially from page 15, line 31 to page 50, line 4, which is incorporated herein by reference. 

Proc ess for preparing the perfume particle 

{0034} The perfume particle is obtained by a process comprising the steps of: (a) contacting a perfume component 
with a porous canier material, to form a perfume-loaded material; and (b) contacting the perfume-ioaded material with 
an aqueous solution or dispersion of encapsuiating material, to form an intermediate mixture; and (c) drying the inter- 
ns mediate mixture to form a perfume particte. The perfume-loaded material is fn contact with the aqueous mixture of 
encapsulating material for a period of time of less than 120 minutes, preferably less than 90 minutes, even more 
preferably less than 60 minutes, and most preferably less than 30 minutes or even less than 20 minutes, priorto drying. 
n may even be preferred that the perfume-loaded material is in contact with the aqueous mixture of encapsulating 
materia! for a period of time of from D.OOI minutes to 20 iiTnutos. or even from 10 minutes lo 20 minutes, prior io d'ving. 
20 The less time that the perfume loaded material is in contaci with "he aqueous mixture of encapsulating material, then 
the less leakage of PRMs from the porous carrier material occurs. This results in the formation of perfume particle that 
has a higher fabric delivery index and gives an improved fabric odour benefit during the laundering process. However, 
this period of time still needs to be long enough to ensure that adequate encapsulation of the perfume component and 
porous carrier ocoirs. 

25 [0035] The first step, step (a), of contacting a perfume component to with a porous canier materia! to form a perfume- 
loaded material can occur in any suitable mixing vesse!. Typically, step (a) is carried out in an Schugi, or other high 
shear mixer, for example a CB mixer, although other lower shear mixers, such as a KM mixer, may also be used. 

Typically, the porous carrier material is passed through the high shear mixer and the perfume component is sprayed 
onto the porous carrier material. The adsorption of perfume component onto the porous carrier material is typicaliy an 

30 exothermic reaction and heat may be generated during this stage of the process (depending on the PRMs and porous 
carrier material used). When the porous carrier material is an aluminosilicate such as zeolite 13x, then a substantial 
amount of heat can be generated during step (a). The generation of heat can be controlled by any suitable heat man- 
agement means; such as placing water jackets or coils on the mixer or other vessel used in step (a), or by direct cooling, 
for example by using iiquid nitrogen, to remove the heat that is generated, and/or by controlling the flow rate of the 

35 porous carrier material and perfume component In the mixer or other vessel used in step (a) to prevent the build up of 
an excess amount of heat during step (a). The build up of heat during step (a) is more likely to occur and be a problem 
when the process is a continuous process. 

[0036] The second step, step (b), of contacting the perfume-loaded materia) with an aqueous solution or dispersion 
of encapsulating material lo form an intermediate mixture, can occur in any suitable vessel such as a stirred tank. 

40 Alternatively, step (b) can occur in an online mixer. The stirring tank can be a batch tank or a continuous tank. As 
described above, the time that the perfume-loaded material is In contact with the aqueous mixture of encapsulating 
material needs to be carefully controlled in order lo obtain a perfume particle that gives a good dry fabric odour benefit. 
[0037] It is also preferred to control the temperature of step (b) in order to obtain perfume particles having a good 
dry fabric odour performance. Preferably, step (b) is carried out a temperature of less than 50°C, or even less than 

45 20°C. It may be preferred that cooling means such as a water jacket or even liquid nitrogen are used in step (b), this 
is especially preferred when it is desirable to carry out step (b) at a temperature that is below the ambient temperature. 
[0038] It may also be preferred to itmit the energy condition of step (b) in order to obtain a perfume particle that has 
a good dry fabric odour performance. Step (b) is preferably done in a low shear mixer, for example a stirred tank. 
[0039] The third step, step (c), of drying the intermediate mixture to form a perfume particle can be carried out in any 

50 suitable drying equipment such a spray-dryer and/or fluid bed dryer. Typically, the intermediate mixture is forced dried 
(for example, spray-dried or fluid bed dried) and is not simply left to dry by evaporation at ambient conditions. Typically, 
heat is applied during this drying step. Typically, the intermediate mixture is spray-dried. Preferably, the temperature 
of the drying step is carefully controlled to prevent the perfume component from vapourising and escaping from the 
perfume particle, which reduces the perfume particles dry-fabric odour performance. Preferably, the intermediate mix- 

55 ture is spray-dried in a spray-drying tower, and preferably the difference between the inlet air temperature and the 
outlet air temperature in the spray-drying tower is less than 100°C. This is a smaller temperature difference than is 
conventionally used in spray-drying laundry detergent components but {as explained above) is preferred in order to 
prevent the unwanted vapourisation of the voiatiie PRMs from the perfume component. Typically, the inlet air temper- 
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alure of the spray-drying tower is from 1 70°C io 220°C, and the outlet air temperature of the spray-drying tower is from 
80°C to 110°C. Highly preferred is when the iniet air temperature of the spray-drying tower Is from 170°C to 180°C, 
and the outlet air temperature of the spray-drying tower is from lOCC to 1 0S^C. it Is also iriiportant that a good degree 
of atomisation of the intermediate material is achieved during the spray-drying process, as this ensures that Uie perfume 

5 particles have the optimal particle size distribution, having good flowabiiity, solubility, stability and dry fabric odour 
performance. The degree of atomisation can be controlied by careftjily controlling the tip speed of the rotary atomiser 
In the spray-drying tower. Preferably, the rotary atomiser has a tip speed of from lOOms-' to 500ms-^. 
|0040] It may be preferred that during Its processing and storage thereafter, the perfume particle and any Intermediate 
product that is formed during its processing, is kept in an environment having a low relative humidity. Preferably the 

10 air immediately surrounding the perfume particle (or intermediate material thereof) Is the equal to or lower than, pref- 
erably lower than, the equilibrium relative humidity of the perfume particle {or intermediate material thereof). This can 
be achieved, for example, by placing the perfume particle in airtight containers during storage and/or fransport, or by 
the input of dry and/or conditioned air into the mixing vessels, storage and/or transport containers during the process, 
transport and/or storage of the perfume particle (or intermediate material thereof). 

15 [0041] Perfume particles that are obtained by the above process have a high fabric delivery Index and good dry fabric 
odour performance. 

Examples 

20 Example 1 

[0042] The following perfume accords are suitable for use In the present Invention. Amounts given below are by 
weight of the perfume accord. 



Perfume accord A 


PRM trade name 


PRM chemical name 


Amount 


Damascone beta ™ 


2-buten-1-one, 1-{2,6,6-trlmethyl-1-cyclohexen-1-yl)- 


1% 


Dynascone 1 0 ™ 


4-Psnten-1-one, 1-(5,5-dimethyl-1-cyclohexen-1-yl)- 


5% 




Ethyl 2 Methyl Butyrate 


6% 


Eugenol 


4-hydroxy-3-methoxy-1-al!ylbenzene 


1% 


Cyclacet ™ 


Tricycio decenyl acetate 


3% 


Cyclaprop ™ 


Tricydo decenyl propionate 


6% 


ionone beta™ 


2-(2,6,6-TrlmethyS-1 -cyc!ohexen-1-yl) -3-buten-2-one 


8% 


Nsctaryl ™ 


2-(2-(4-Methyl-3-cyclohexen-1-yl)propyl) cyclopenfanone 


50% 


Trlplal ™ 


3-cyclohexene-1 -carboxaldehyde, dimethyl 


10% 


Verdox ™ 


Ortho tertiary butyl cyclohexanyl acetate 


10% 



[0043] Perfume accord A Is an example of a fruity perfume accord. 



Perfume accord B 


PRM trade name 


PRM chemical name 


Amount 


Ally amyt glycolate™ 


Glycollc acid, 2 -pentyloxyrally! ester 


5% 


Damascone beta ™ 


2-butGn-1-one, 1-{2,6,6-trimethyl-1-cyclohexen-1-yl)- 


2% 


Dynascone 10™ 


4-P8nten-1 -one, 1-(5,5-dlmeth\^-1-cyclohexen-1-yl)» 


5% 


Hedione™ 


Cyclopentaneaceticacid, 3-oxo-2-penty!- methyl ester 


25% 


Iso cycio citral 


3-cyclohexene-1 -carboxaldehyde, 2,4,6-trimethyl 


5% 


Ullal ™ 


2-Methyl-3-(4-tert-butylphenyl)propanal 


48% 


Rose oxide 


Methyl iso butenyl tetrahydro pyran 


5% 
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(continued) 



Perfume accord B 


PRM trade name 


PRM chemical name 


Amount 


Triplal™ 


3-cycloliexene-1-carboxaldehyde, dimethyl 


5% 



[0044] Perfume accord B is an example of a floral greers perfume accord. 



Perfume accord C 


PRM trade name 


PRM chemical name 


Amount 


Hedione ™ 


Cyclopentaneacelic acid, 3-oxo-2-penly)- methyl ester 


30% 


Isoraldeine 70 ™ 


Gamma-methylionone 


30% 


Dodecanal 


Laurie Aldeinyde 


1% 


Litia! ™ 


2-Methy!-3-(4-tert-butylphenyl)propanal 


30% 




Methyl Nony! Acetaldehyde 


1% 


Triplal ™ 


3-cyclohexene-1 -carboxaldehyde, dimethyl 


5% 




Undecylenic Aldehyde 


3% 



10045] Perfume accord C is an example of a floral aldehydic perfume accord. 

25 

Example 2 

[0046] The perfume accords of example 1 undergo the following process to obtain perfume particles that are suitable 

for use in the present invention. 
30 [0047] Zeolite 1 3x is passed through a Schugi mixer, wherein the perfume accord is sprayed onto the zeolite 13x to 
obtain perfume-loaded zeolite 1 3x comprising 85% zeolite 1 3x and 1 5% perfume accord. The Schugi mixer is operated 
at 2,000rpm to 4,000 rpm. Liquid nitrogen is used to control the buiid up of heat that occurs during this perfume-loading 
step, which is carried out at a temperature of be]ow 40°C, 

[0048] Water and starch are mixed together to form an aqueous mixture of starch. The perfume-loaded zeolite 13x 
35 is added to this aqueous mixttjre of starch to form an encapsulation mixture comprising 10.5wt% starch, 24,5wt% 
perfume-loaded zeoiite 13x, and 65wt% water. This is carried out in a batch container. The time of this step is less than 
20 minutes. 

[0049] The encapsulation mixture is fed continuously to a buffer tank, from where It Is spray dried. The encapsulation 
mixture is pumped into a Production Minor using a peristaltic pump and then spray dried to obtain perfume particles, 
w The rotary atomiser tip speed was 1 51 .8 m/s (29000 i^m of a 10 cm diameter atomiser). The inlet temperature of the 
spray-drying tower is 170°C and the outlet temperature of the spray-drying tower is 105°C. 

[0050] The particles obtained by this process comprise a perfume component in slow release form and wherein the 
release kinetics are controlled so as to provide a fabric delivery index for dry versus wet fabrics of at least 0.3. 



45 Example 3 



[0051] The perfume particles of example 2 are incorporated into the following solid laundry detergent composition, 
which are suitable for use in the present invention. Amounts given below are by weight of the composition. 



Ingredient 


A 


B 


C 


D 


E 


F 


Sodium linear Ci,.^3alkylbenzene 
sulphonate 


15% 


18% 


15% 


11% 


10% 


8% 


R2N+(CH3)2(C2H40H), wherein C12-C14 
alkyi group 


0.6% 




0.5% 


0.6% 




0.5% 
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(continued) 





ingredient 


A 


B 


C 


D 


E 


F 


5 


Sodium C12-18 linear alkyi sulphate 
condensed with an average of 3 to 5 moies 
of ettiyiene oxide per mole of alkyI sulpfiate 




2.0% 


0,8% 










Mid chain methyl branched sodium C-j.^g 
linear alky! suiphate 








1 .4% 




1.0% 




Sodium linear C12.18 linear aikyi sulphate 








0.7% 




0.5% 




Sodium tripolyphoshate (anhydrous weight 

given) 


25% 


30% 


30% 










Citric acid 








2.5% 


2.0% 


3.0% 


Sodium carboxymethyl cellulose 


0.3% 


0.2%, 




0.2% 


0.2% 






Hydrophobically modified (e.g. ester 
modified) cellulose 








0,8% 


0.7% 


0.5% 


20 


Sodium polyacrylate polymerhaving a weight 
average mofecufar weight of from 3,000 to 
5.000 




0.5% 


0.8% 










Copolymer of maleic/acrylic acid, having a 
weight average molecular weight of from 

to acrylic acid is from 1 :3 to1 :4 








1.4% 


1.5% 




30 


Sulphated or sulphonated bis((C2H50) 
{C2H40)„KCH3)N^C,H2, N^(CH3)bis 
{C2H5O}(C2H40)n), wherein n= from 20 to 30 
and X = from 3 to 8 




1.5% 


1.0% 




1.0% 


1.5% 




Diethylene triamine pentaacetic acid 


0.2% 


0.3% 


0,3% 










Diethylene triamine pentaacetic acid 








0,2% 


0.3% 


0.3% 


35 


Proteolytic enzyme having an enzyme 
activity of from 15mg/g to 70mg/g 


0.5% 


0.4% 


0.5% 


0.1% 


0.15% 


0,2% 




Amylolytic enzyme having an enzyme activity 
of from 25mg/g to 50mg/g 


0.2% 


0.3% 


0.3% 


0.2% 


0. 1 % 


0,15% 


40 


Anhydrous sodium perborate monohydrate 


5% 


4% 


5% 










Sodium percarbonate 








6% 


8% 


6.5% 




Magnesium sulphate 








0.4% 


0.3% 


0.3% 




Nonanoyi oxybenzene sulphonate 


2% 


1.5% 


1.7% 








45 


Tetraacetylethylenediamine 


0.6% 


0.8% 


0.5% 


1.2% 


1.5% 


1.0% 




Brightener 


0.1 % 


0.1 % 


0.1 % 


0.04% 


0.03% 


0.04%, 




Sodium carbonate 


25% 


22% 


25% 


28% 


28% 


20% 




Sodium sulphate 


14% 


14% 


14% 


12% 


15% 


10% 




Zeolite A 


1% 


1.5% 


2% 


20% 


18% 


22% 




Sodium silicate (2.0R} 


0.8% 


1% 


1% 










Crystalline layered silicate 








3% 


3.5% 


4% 


55 


Photobleach 


0,005% 


0.004% 


0.005% 


0,001% 


0.002% 


0.002% 




Montmorillontte clay 












10% 
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(continued) 



Ingredient 


A 


8 


C 


D 


E 


F 


Pofyetliyleneoxide having a weigtit average 
molecular weight of from 1 00,000 to 
1,000,000 












0.2%, 


Perfume particle according to example 2 


3% 


2% 


1% 


3% 


2% 


1% 


Perfume spray-on 




0.5% 


0.3% 




0.3% 


0.5%, 


Starch encapsulated perfume accord 






0.2% 




0.2% 




Silicone based suds suppressor 








0.05% 


0.06% 


0.05% 


Miscellaneous and moisture 


to 100% 


To 100% 


to 100%, 


to 100%> 


IG 1 00% 


to 100%, 
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Example 4 

[0052] The foilowing perfume accord is an example of a spray-on perfume that is illustrative of a perftime component 
having a fabric delivery index for dry versus wet fabrics of less than 0.1 , and which can be used in combination with 
20 the perfume particles of example 2. Amounts given below are by weight of the perfume accord. 



PRM trade name 


PRM chemical nanve 


Amount 


Intreleven aldehyde™ 


10 undecenal 


0.2% 


Ethyl safranate™ 


E^yl 2,6,6-trimethyl-1 ,3-cydohexadiene-1 -carboxylate 


2%, 


Keone 




0.2% 


Phenyl acetaldehyde 


1 -oxo-2-pheny(ethane 


0.5%, 


Diphenyl oxide 


Diphenyl ether 


2.5%, 


Methyl Diantiiis™ 


2-ethoxy-4-methoxymethylphenoi 


1.5% 


Citroneilyl acetate 


3,7-dimethyl-6-octen-l-yl acetate 


5% 


lonone 100%™ 


3-buten-2-one,4-(2,6,6-trimethyl-2-cyclohexen-1-yl) 


15% 


Phenyl ethyl alcohol 


2-phenylethylalcohol 


10%, 
15% 


LinaSool 


3,7-dimethyi-1 ,6-ocladien-3-ol 


Vertenex 


Para-tertiary-butyicycionexylacetate 


15% 


Citroneiiol 


3,7-dimethyl-6-octen-1-ol 


20% 


Hexyl salicylate 


r»-hexyl-ortho-hydroxybenzoate 


13.1 % 



[0053] This perfume accord is an example of a rose perfume accord. 



Claims 

1. A laundry additive composition comprising one or more perfume components in slow release form and wherein 
the release kinetics are controlled so as to provide a fabric delivery index for dry versus wet fabrics of at least 0.3. 

so 

2. A composition according to claim 1 . wherein the one or more perfume components has a fabric delivery index of 
at least 0.5, preferably at least 0.7. 

3. A composition according to any preceding claim additionally comprising at least one other perfume component of 
55 a different composition and olfactory character having a fabric delivery index for dry versus wet fabrics of less ttian 

0.1, preferably less 0.05, more preferably Jess than 0.01. 

4. A composition according to any preceding claim, wherein the perfume component is encapsulated with a water- 
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soluble or dispersible encapsulating agent. 

5. A composition according to any preceding claim, wherein the perfume componerit is absorbed on a porous carrier 
material; preferably the porous carrier maseriai is an alyminosilicate. 

6. A laundry detergent composition comprising the laundry additive composition of any preceding claim. 

7. A laundry detergent composition according to claim 6 comprising from Owt% to 26wt% phosphate. 

8. A process for preparing a solid perfume particle suitable for use in laundering, the process comprises the steps of: 

a) contacting a perfume component with a porous earner material, to form a perfume-loaded material; and 

b) contacting the perfume-loaded material with an aqueous solution or dispersion of encapsulating material, 
to forni an intermediate mixture; and 

c) drying of the intermediate mixture to form a perfume particle, 

wherein, the perfume-loaded material is tn contact with the aqueous solution or dispersion of encapsulating materia! 
for a period of tirne of less than 120 minutes prior to drying. 

9. A process according to claim 8, wherein, in step (b), the perfume-ioaded material is in contact with the aqueous 
solution or dispersion of encapsulating material for a period of time of less than 30 minutes, preferably less than 
20 minutes. 

10. A process according to any of claims 8-9, wherein step (b) is carried out at a temperature of less than SCC, 
preferably less than 20°C. 

11. A process according to any of claims 8-10, wherein, step (b) occurs in a low shear mixer 

12. A process according to any of claims 8-11 , wherein, in step (c), the perfume-loaded material is spray dried in a 
spray-drying tower, and wherein furttier, the difference in temperature between the inlet air temperature and me 
outlet air temperature in the spray-drying tower is less than 100°C, preferably less than 80°C. 

13. A perfume particle obtainable by any of the processes of claims 8-12, wherein the particle has release kinetics 
such that it provides a fabric delivery index of at least 0.3. 

14. A laundry composition comprising a particle according to claim 13. 

15. A method of perfuming a fabric, comprising the step of contacting a composition according to any of claims 1-3, 
7 and 14, with a fabric. 

16. A method of perfuming a fabric, comprising the step of contacting a perfume particle according to any of claims 
4-6 and 13, with a fabric. 

17. Use of a composition according to any of claims 1-3, 7 and 14, to give a dry fabric odour benefit to a fabric. 

18. Use of a perfume particle according to any of claims 4-6 and 13, to give a dry fabric odour benefit to a fabric. 
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Present claims 1, 6,13-18 and their dependent claims relate to a laundry 
additive or detergent conposition and its use, a perfuine particle and 
its use or a method of perfuming defined by reference to the following 
parameter: 

- the fabric delivery index for dry versus wet fabrics 

The use of this parameter in the present context is considered to lead to 
a lack of clarity within the meaning of Article 84 EPC. It is impossible 
to compare the parameter the applicant has chosen to employ with what is 
set out in the prior art. The lack of clarity is such as to render a 
meaningful cofiplete search impossible. Consequently, the search has been 
restricted to: 

- a laundry additive or detergent composition and a perfume particle 
conprising a perfume component which is either encapsulated with a 
water-soluble or dispersible encapsulating agent and/or absorbed on a 
porous carrier material {see claims 4 and 5), 
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Description 

Fiel d of the Invantion 

5 [0001] Tine present invention relates to fragrance materials that are encapsulated with a polymeric material, the 
encapsulated fragrance materlais are further coated with a cationic polymer materia!. The encapsulated fragrance 
materials are well suited for rinse-off applications associated with personal care and cleanlrsg products. 

Background of the Inven tion 

10 

[0002] Fragrance chemicals are used in numerous products to enhance the consumer's enjoyment of a product. 
Fragrance chemicals are added to consumer products such as laundry detergents, fabric softeners, soaps, detergents, 
personal care products, such as shampoos, body washes, deodorants and the like, as well as numerous otherproducts. 
[0003] In order to enhance the effectiveness of the fragrance materials for the user, various technologies have been 

IS employed to enhance the delivery of the fragrance materials at the desired time. One widely used technology is en- 
capsulation of the fragrance material in a protective coating. Frequently the protective coating is a polymeric material. 
The polymeric material is used to protect the fragrance material from evaporation, reaction, oxidation or otherwise 
dissipating prior to use. A brief overview of polymeric encapsulated fragrance materials is disclosed in the following 
U.S. Patents; U.S. Patent No. 4,081 ,384 discloses a softener or anii-stat core coated by a polycondensate suitable for 

20 use in a fabric conditioner; U.S. Patent No. 5,112,688 discloses selected fragrance materials having the proper volatility 
to be coated by coacervation with micro particles in a wall that can be activated for use in fabric conditioning; U.S. 
Patent No, 5,145,842 disdoses a solid core of a fatty alcohol, ester, or other solid plus a fragrance coated by art 
aminopSasi shell; and U.S. Patent No. 6,248,703 discloses various agents including fragrance in an aminoptast shell 
that is included in an extruded bar soap. 

25 [0004] While encapsuiaifon of fragrance in a polymeric shell can help prevent fragrance degradation and loss, it is 
often not sufficient to significantly improve fragrance performance in consumer products. Therefore, methods of aiding 
the deposition of encapsulated fragrances have been disclosed, U.S. Patent No, 4,234,627 discloses a liquid fragrance 
coated with an aminoplast shell further coated by a water insoluble meltable cationic coating in order to improve the 
deposition of capsules from fabric conditioners. U.S. Patent No, 6,194,375 discloses the use of hydrolyzed polyvinyl 

30 alcohol to aid deposition of fragrance-polymer particles from wash products. U.S. Patent No, 6,329,057 discloses use 
of materials having free hydroxy groups or pendant cationfc groups to aid in the deposition of fragranced solid parades 
from consumer products. 

[0005] Despite these and many other disclosures there is an ongoing need for the improved delivery of fragrance 
materials for various rinse-off products that provide improved performance. 

35 

Summary of the Invention 

[0006] The present Invention Is directed to a polymer encapsulated fragrance, the polymer encapsulated fragrance 
being further treated with a cationic polymer to improve deposition. More specifically the present invention Is directed 

fo to a composition comprising: 

[0007] A fragrance material; said fragrance materia! encapsulated by a polymer to create a polymer encapsulated 
fragrance; ttie polymer encapsulated fragrance being further coated by a cationic polymer In a preferred embodiment 
of the Invention the cationic polymer Is selected from the group consisting of cationic polyamsde and a cationic hete- 
rocylic compound and mixtures thereof. In a highly preferred embodiment of the invention the cationic material com- 

'fs prises IH-imidaaole polymer with (chloromethyl oxirane)and 1,6hexanediamine, N-(6-aminohexyi)-polymerwith(chlo- 
romethyl) oxirane. In particular, reaction products of 1 H-imidazole and (chloromethyl) oxirane, known under Chemical 
Abstract Service number (CAS) 68797-57-9. Also preferred is a polymer comprising 1 ,6-hexanediamine,N-{6-amlno- 
hexyl) with (chloromethyl) oxirane, known under CAS number 67953-56-4, These materials are available Regency 
Chemicals, Leics, England. A method for making the cationic coated polymer encapsulated fragrances is also disclosed. 

50 [0008] The present invention is well suited for use in rinse off products, which are products that are applied to a 
substrate and then removed in some manner Especially preferred products that use the cationic coated polymer en- 
capsulated fragrance of the present invention include, without limitation, hair and pet shampoos, hair conditioners, 
laundry detergents, fabric conditioners and the like. These and other embodiments of ttte present invention will become 
apparent upon referring to the following figure and description of the invention. 

55 

Detailed Description of the Invention 

[0009] The fragrances suitable for use in this invention indude without limitation, any combination of fragrance. 
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essenliaf oil, plant extract or mixture thereof that is compatible with, and capable of being encapsulated by a polymer. 
[0010J Many types of fragrances can be employed in the present invention, the only limitation being the compatibility 
and ability to be encapsulated by the poSymer being employed, and compatability with the encapsulation process used. 
Suitable fragrances include but are not limited to fruits such as almond, apple, cherry, grape, pear, pineapple, orange, 

5 strawben-y, raspberry; musk, flower Scents surti as lavender-like, rose-like, iris-like, and carnation-like. Other pleasant 
scents include herbal scents such as rosemary, thyme, and sage; and woodland scents derived from pine, spruce and 
other forest smeils. Fragrances may also be derived from various oits, such as essential oils, or from plant materials 
such as peppermint, spearmint and the like. Other familiar and popular smells can also be employed such as baby 
powder, popcorn, pizza, cotton candy and the like in the present invention. 

10 [0011] A list of suitable fragrances is provided in U.S. Patents 4,534,891, 5,112,688 and 5,145,842. Another source 
of suitable fragrances is found in Perfumes Cosm etic s and Soaps , Second Edition, edited by W. A. Poucher, 1959. 
Among the fragrances provided in this treatise are acacia, cassie, chypre, cylamen, fern, gardenia, hawthorn, hello- 
trope, honeysuckle, hyacinth, jasmine, lilac, lily, magnolia, mimosa, narcissus, freshly-cut hay, orange blossom, orchids, 
reseda, sweet pea. trefle, tuberose, vanilla, violet, waNfiower, and the like. 

15 [0012] As used herein olfactory effective amount is understood to mean the amount of compound in perfume com- 
positions the individual component will contribute to Its particular olfactory characteristics, but the olfactory effect of 
the fragrance composition will be the sum of the effects of each of the fragrance Ingredients, Thus the compounds of 
the invention can be used to alter the aroma characteristics of the perfume composition by modifying the olfactory 
reaction contributed by another iiigredient in the composition. The amount wilS vary depending on many factors including 

20 other ingredients, their relative amounts and the effect that is desired. 

[0013] The level of fragrance in the cationic polymer coated encapsulated fragrance varies from about 5 to about 95 
weight percent, preferably from about 40 to about 95 and most preferably from about 50 to about 90 weight percent 
on a dry basis. In addition to the fragrance other agents can be used in conjunction with the fragrance and are under- 
stood to be included. 

25 [0014] As noted above, the fragrance may also be combined with a variety of solvents vihtch serve to increase the 
compatibility of the various materials, inaease the overall hydrophobicity of the blend, influence the vapor pressure of 
the materials, or serve to structure the blend, Solvents performing these functions are well known in the art and include 
mineral oils, triglyceride oils, silicone oils, fats, waxes, fatty alcohols, and diethyl phthalate among others. 
[0015} A common feature of many encapsulation processes is that they require the fragrance material to be encap- 

50 sulated to be dispersed in aqueous soiutions of polymers, pre-condensates, surfactants, and the like prior to formation 
of the capsule walls. Therefore, materials having low solubility in water, such as highiy hydrophobic materials are 
preferred, as they will tend to remain in the dispersed perfume phase and partition only slightly into the aqueous solution. 
Fragrance materials willi Clog P values greater than 1 , preferably greater than 3, and most preferably greater than 5 
wilt thus result in microcapsules that contain cores most similar to the original composition, and will have less possibility 

35 of reacting with materials that form the capsule shell. 

[0016] One object of the present invention is to deposit capsules containing fragrance cores on desired substrates 
such as cioth, hair, and skin during washing and rinsing processes. Further, it is desired that, once deposited, ttie 
capsules reiease the encapsulated fragrance either by diffusion through the capsule wall, via small cracks or Imper- 
fections in the capsule wall caused by drying, physical, or mechanical means, or by large-scale rupture of the capsule 

fo wall In each of these cases, the volatility of the encapsulated perfume materials is critical to both the speed and duration 
of reiease, which in turn control consumer perception. Thus, fragrance chemicals which have higher volatility as evi- 
denced by normal boiling points of less than 250°C, preferably less than about 225"C are preferred in cases where 
quick release and impact of fragrance is desired. Conversely, fragrance chemicals that have lower volatility (boiling 
points greater than 225°C) are preferred when a longer duration of aroma is desired. Of course, fragrance chemicals 

*5 having varying volatility may be combined in any proportions to achieve the desired speed and duration of perception. 
[0017] In order to provide the highest fragrance impact from the fragrance encapsulated capsules deposited on the 
various substrates referenced above, it is preferred that materials witti a high odor-activity be used. Materials with high 
odor-aotivity can be detected by sensory receptors at low concentrations in air, thus providing high fragrance peroeptlon 
from low levels of deposited capsules. This property must be balanced with the volatility as described above. Some of 

50 the principles mentioned above are disclosed in U.S. Patent No, 5,112,688. 

[0018] Further, it is clear that materials other than fragrances may be employed in the system described here. Ex- 
amples of other materials which may be usefully deposited from rinse-off products using the invention include sun- 
screens, softening agents, insect repellents, and fabric conditioners, among others. 

[0019] Encapsulation of fragrances is known in the art, see for example U.S. Patent Nos. 2,800,457, 3,870,542, 
55 3,516,941,3.415,758, 3,041, 288, 5,112, 688, 6,329,057, and 6,261,483. Another discussion of fragrance encapsulation 
is found in the Kirk-Othmer Encyclopedia. 

[0020] Prefen-ed encapsulating polymers include those formed from melamine-formaldehyde or urea-formaldehyde 
condensates, as well as similar types of aminoplasts. Additionaliy, capsules made via the simple or complex coacer- 
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vation of gelatin are also preferred for use witfi the coating. Capsules having shell walls comprised of polyurethano, 

polyamide, polyolefin, polysaccaharide, protein, silicone, lipid, modified cellulose, gums, poiyacryiate, polyphosphate, 
polystyrene, and polyesters or combinations of these materials are also functional. 

[0021] A representative process used for aminoplast encapsulation is disciosed Sn U.S. Patent No. 3,515,941 though 
5 it is recognized that rnany variations vi^ilh regard to materials and process steps are possible. A representative process 
used forgefalin encapsulation is discfosed in U.S. Patent No, 2,800,457 though it is recognized that many variations 
with regard to materials and process steps are possible. Both of these processes are discussed in the context of 
fragrance encapsulation for use in consumer products in U.S. Patent Nos. 4,145,184 and 5,112,688 respectively. 
[0022] Well known matertats such as solvents, surfactants, emulsifiers, and the like can be used in addition to the 
10 polymers described above to encapsulate the fragrance without departing from the scope of the present invention. It 
is understood that the term encapsulated is meant to mean that the fragrance maferiaf is substantially covered in its 
entirety. Encapsulation can provide pore vacancies or inlerstitiai openings depending on the encapsulation techniques 
employed. More preferably the entire fragrance material portion of the present invention is encapsulated. 
[0023] Particles comprised of fragrance and a variety of polymeric and non-polymeric matrixing materials are also 
15 suitabie for use. These may be composed of poiymers such as polyethylene, fais, waxes, or a vanety of other suitable 
materials. Essentially any capsule, particle, or dispersed droplet may bs used that is reasonably stable in the application 
and release of fragrance at an appropriate time once deposited. 

[0024] Particle and capsule diameter can vary from about 10 nanometers to about 1000 microns, preferably from 
about 50 nanometers to about 100 microns and most preferably from about 2 to about 15 microns. The capsule dis- 
20 tribution can be narrow, broad, or multimodal, Multi-modal distributions may be composed of different types of capsule 
chemistries. 

[0025] Once the fragrance materia! is encapsulated a cationicaliy charged water-solubie polymer is applied to the 
fragrance encapsulated polymer. Tiiis water-soluble polymer can also tje an amphoteric polymer with a ratio of cation Ic 
and anionic functionalities resulting in a net total ctiarge of zero and positive, i.e., cationic. Those skilled in the art 

25 would appreciate that the charge of these poiymers can be adjusted by changing the pH, depending on the product in 
which this technology is to be used. Any suitable method for coating the cationicaliy charged materials onto the en- 
capsulated fragrance materials can be used. The nature of suitabie cationicaliy charged polymers for assisted capsule 
delivery to interfaces depends on the compatibility with the capsule wall chemistry since there has to be some asso- 
ciation to the capsule wal). This association can be through physical interactions, such as hydrogen bonding, ionic 

30 interactions, hydrophobic interactions, electron transfer Interactions or, alternatively, the polymer coating could be 
chemically (covalenfly) grafted to the capsule or particle surface. Chemical modification of the capsule or particle sur- 
face is another way to optimize anchoring of the polymer coating to capsule or particle surface. Furthemiore, the 
capsule and the polymer need to want to go to the desired interface and, therefore, need to be compatible with the 
chemistry (polarity, for instance) of that interface. Therefore, depending on which capsule chemistry and interface (e. 

35 g,. cotton, polyester, hair, skin, wool) is used the cationic polymer can be selected from one or more polymers with an 
overall zero (amphoteric; mixture of cationic and anionic functional groups) or net positive charge, based on the foi- 
lowing polymer backbones: polysaccharides, polypeptides, polycarbonates, polyesters, polyolefinic (vinyl, acrylic, acr- 
yiamide, poly diene), polyester, polyether, polyurethane, polyoxazoline, polyamine, silicone, polyphosphazlne, olyar- 
omatic, poly heterocyclic, or polytonene, with molecular weight (MW) ranging from about 1 ,000 to about 1000,000,000, 

fo preferably from about 5,000 to about 10,000,000. As used herein molecular weight is provided as weight average 
molecular weight. Optionally, these cationic polymers can be used in combination with nonionic and anionic polymers 
and surfactants, possibly through coacervate formation. 

[0026] A more detailed list of cationic polymers that can beusedtocoattheencapsulatedfragrance is provided below: 



Polysaccharides Include but are not iimtted to guar, alginates, starch, xanthan, chitosan, cellulose, dextrans, arable 
gum, carrageenan, hyaluronates. These polysaccharides can be employed with: 

(a) cationic modification and alkoxy-cationic modifications, such as cationic hydroxyethyl, cationic hydroxy 
propyl. For example, cationic reagents of choice are 3~chloro-2-hydroxypropyl trimethy lammonium chloride or 
its epoxy version, Another example is graft-copoiymers of polyDADMAC on cellulose like in Ceiquat L-200 
(Polyquat6rnium-4), Polyquaternium-1 0 and Poiyquaternium-24, commercialiy available from National Starch, 
Bridgewater, N.J.; 

(b) aldehyde, carboxyl, succinate, acetate, alkyi, amide, sulfonate, ethoxy, propoxy, butoxy, and combinations 
of these functionalities. Any combination of Amylose and Mylopectin and overall molecular weight of ttie 
polysaccharide; and 

(c) any hydrophobic modification (compared to the polarity of the polysaccharide backbone). 

[0027] The above modifications described in (a), (b) and (c) can be in any ratio and the degree of functtonalization 
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up to complete substitution of all functionalizable groups, and as long as the theoretical net charge of the polymer Is 
zero (mixture of cationic and anionic functional groups) or preferably positive. Furthermore, up to 5 different types of 
functional groups may be attached to the polysaccharides. Also, polymer graft chains may be differently modified than 
the backbone. The counterions can be any haltds ion or organic counter ion. U.S. Patent Nos. 6,297,203 and U.S. 
5 6.200,554. 

[0028] Another source of cationic pofymers contain protonatable amine groups so that the overall net charge is zero 
(amphoteric: mixture of cationic and anionic functionai groups) or positive. The pH during use will determine the overall 
net charge of the polymer. Examples are s\ik protein, zein, gelatin, l<eratit>, collagen and any polypeptide, such as 
polylysine. 

10 [0029] Further cationic polymers include poly vinyi polymers, with up to 5 different types of monomers, having the 
monomer generic formula -C(R2)(R1)-CR2R3-. Any co-monomer from the types listed in this specification may also 
be used. The overall polymer will have a net ttieoretical positive charge or equal to zero (mixture of cationic and anionic 
functional groups). Where R1 is any all<anes from CI -C25 or H; the number of double bonds ranges from 0-5. Further- 
more, R1 can be an aSicoxylated fatty alcohol with any alkoxy carbon-length, number of alkoxy groups and C1-C25 

IS alkyi chain tenglh. R1 can also be a liquid crystalline moiety that can render the polymer thermotropic liquid crystalline 
properties, or the alkanes selected can result in side-chain melting. In ttie above fonmula R2 is H or CH3; and R3 is 
-CI. -NH2, -NHR1, -NR1R2, -NR1R2 R6 (where R6 = R1, R2, or -CH2-COOH or its salt), -NH-C(0)-H, -C(0)-NH2 
(amide), -C(0)-N(R2)(R2')(R2"), -OH, styrene sulfonate, pyridine, pyridine-N-oxide, quaternized pyridine, tmidazolin- 
ium halide, imidazolium haiide, imidazoi, ptperidine, pyrrolidone, alkyl-substituted pyrrolidone, caprolactam or pyridine, 

20 phenyl-R4 or naphthaiene-R5 where R4 and R5 are R1 , R2, R3, sulfonic acid or its alkali salt -COOH, -COO- alkali 
salt, ethoxy sulphate or any other organic counter ion. Any mixture or these R3 groups may be used, Further suitable 
cationic polymers containing hydroxy alkyi vinyl amine units, as disclosed in U.S. Patent No 6,057,404. 
[0030] Another class of materiats are polyacrylates, w\lh up to 5 different types of monomers, having the monomer 
generic formula: -CH(R1 )-C(R2)(CO-R3-R4)-. Any co-monomer from the types listed in this specification may also be 

25 used. The overall polymer will have a net theoretical positive charge or equal to zero (mixture of cationic and anionic 
functional groups). In the above formula R1 is any aikane from C1-C25 or H with number of double bonds from 0-5, ar- 
omatic moieties, polysiloxane, or mixtures thereof. Furthermore, R1 can be an alkoxylated fatty alcohol with any alkoxy 
carbon-length, number of aikoxy groups and C1 -C25 alkyi chain length, R1 can a!so be a liquid crystalline moiety that 
can render the polymer thenmofropic liquid crystalline properi:ies, or the alkanes selected can resuft in side-chain melt- 

30 ing. R2 is H or CHS; R3 is afkyi alcohol C1-25 or an alkylene oxide with any number of doubie bonds, or R3 may be 
absent such that the 0=0 bond is (via the C-atom) directly connected to R4, R4 can be: -NH2, NHR1 .-NR1R2, -NR1 R2 
R6 (where R6 = R1 , R2, or -CH2-COOH or its salt), -NH-C(O)-, sulfo betaine, betaine, polyethylene oxide, poly(ethyl- 
eneoxide/propylene oxide/butylene oxide) grafts with any end group, H, OH, styrene sulfonate, pyridine, quaternized 
pyridine, alkyi-substituted pyrrolidone or pyridine, pyridine-N-oxide, imidazoi in ium halide, imidazoiium halide, imidazoi, 

35 piperidine, -0R1, -OH, -COOH alkali salt, sulfonate, ethoxy sulpiiate, pyrroiidone, caprolactam, phenyt-R4 or naph- 
thalene-R5 where R4 and R5are R1, R2, R3, sulfonic acid or its alkali salt or organic counter ion. Any mixture or these 
R3 groups may be used. Also, glyoxylated cationic polyacrylamides can be used. Typical polymers of choice are those 
containing the cationic monomer dimefhylaminoethyl methacrylate (DMAEMA) ormethacrylamidopropyl trimethyl am- 
monium chloride (MAPTAC). DMAEMA can be found in Gafquat and Gaffix VC-713 polymers from ISP. MAPTAC can 

40 be found in BASF's Luviquat PQ11 PN and ISP's Gafquat HS100. 

[0031] Another group of polymers that can be used are those that contain cationic groups in the main chain or back- 
l^one. included in this group are: 

(1 ) polyalkylene imines such as polyethylene imine, commercially available as Lupasol from BASF. Any molecular 
45 weight and any degree of crossiinking of this polymer can be used in the present invention; 

(2) ionenes having the general formula set forth as 

-[ N(+)R1R2-A1-N{RS)-X-N(R6)-A2-N(+)R3R4-A3 ]n- 2Z-, as disclosed in U.S. Patent Nos. 4,395,541 and 
U.S. 4,597,962; 

(3) adipic acid/dimethyl amino hydroxypropyl diethylene triamine copolymers, such as Cartaretin F-4 and F-23, 
50 commercially availabie from Sandoz; 

(4) polymers of the general formula-[N(CH3)2-(CH2)x-NH-(CO)-NH-(CH2)y-N(CH3)2)-(CH2)z-0-(CH2)p]n-, with 
X, y, z, p=1-12, and n according to the molecular weight requirements. Examples are Polyquaternlum 2 (Mirapol 
A-15), Polyquatennium-17 (Mirapo! AD-1), and Pofyquaternium-18 (Mirapol AZ-1). 

55 [0032] Other polymers include cationic polysiloxanes and cationic polysiloxanes with carbon-based grafts with a net 
theoretical positive charge or equal to zero (mixture of cationic and anionic functional groups). This includes cationic 
end-group functionalized silicones (i.e. Polyquaternium-80). Silicones with general structure: -[-Si(R1)(R2)-0-]x-[Si 
(R3){R2)-0-]y- where R1 is any aikane from C1-C25 or H with number of double bonds flrom 0-5,aromatlc moieties, 
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polysiloxane grafts, or mixtures thereof. R1 can also be a liquid crystalline moiety that can render the polymer thermo- 
tropic liquid crystaSline properties, or the alkanes selected can result in side-chain melting, R2 can be H or CH3 and 
R3 can be -R1-R4, where R4 can be -NH2, -NHR1 , -NR1R2. -NR1R2R6 (where R6 = R1, R2, or-CH2-COOH or its 
salt), -NH-C{0)-, -COOH, -COO- alkali salt, any C1-25 alcohol, ^C{0)-NH2 (amide), -C{0)-N(R2){R2')(R2"). sulfo 

s betalne, betaine, polyethylene oxide, poly{ettiyleneoxid6/propy{Gne oxide/butylene oxide) grafts with any end group, 
H,-OH, styrene sulfonate, pyridine, quaternized pyridine, a!ky!-substituted pyrrolidone or pyridine, pyridine-N-oxide, 
imidazolinium halide, imidazolium halide, imidazol, piperidine, pyrrolidone, caproiactam, -COOH, -COO- alkali salt, 
sulfonate, ethoxy sulphate phenyl-R5 or naphthalene-R6 where R5 and R6 are R1, R2, R3, sulfonic acid or its alkali 
salt or organic counter ion. R3 can also be -(CH2)x-O-CH2-CH(OH)-CH2-N(CH3)2-CH2-C0OH and its salts. Any 

10 mixture of these R3 groups can be selected. X and y can be varied as long as the theoretical net charge of the polymer 
is zero (amphoteric) or positive. In addition, poiysiloxanes containing up to 5 different types of monomeric units may 
be used. Examples of suitable polysiioxanes are found in U.S. Patent Nos. 4,395,541 4,597,962 and U.S.6,200,554. 
Anoihergroup of polymers that can be used to improve capsuie/particle deposition are phospholipids that are modified 
with cationic poiysiloxanes. Examples of these polymers are found in U.S. Patent No. 5,849,313 and WO Patent Ap- 

IS plication 9518096A1 and European Patent EP073718381 , 

[0033] Furthermore, copolymers of silicones and polysaccharides and proteins can be used {commercially available 
as CRODASONE brand products). 

[0034] Another class of polymers inciude polyethylene oxide-co-propyleneoxide-co-butylene oxide polymers of any 
ethylene oxide/propylene oxide / butylene oxide ratio with cationic groups resulting in a net theoretical positive charge 
20 or equal to zero (amphoteric). The general structure is: 

R3-(BuO)z"CPO)y"(EO)x" \ / (EO)x(PO)y(BuO)z-Rl 

25 (R5)N-(CH2)y-N(R6) 

R4-(BuO)z"'(PO)y"'(EO)x"7 \ (EO)x'(PO)y'(BuO)z'-R2 



30 where R1 ,2,3,4 is -NH2, «N(R)3~ X+, R with R being H or any alky! group. R5,6 is -CH3 or H. Counter ions can be any 
halide Ion or organic counter ion. X, Y, may be any inieger, any distribution with an average and a standard deviation 
and alt 12 can be different. Examples of such polymers are the commercially avaiiable TETRONIC brand polymers, 
[0035] Suitable polyheterocyclic (the different molecules appearing in the backbone) polymers include the pipera- 
zine-alkylene main chain copolymers disclosed in Ind. Eng. Chem. Fundam., (1966), 25, pp.1 20-1 25, by Isamu Kashiki 

35 and Akira Suzuki. 

[0036] Mso suitable for use in the present invention are copoiymers containing monomers with cationic charge in 
She primary polymer chain. Up to 5 different types of monomers may be used. Any co-monomer from the types listed 
in this specification may also be used. Examples of such polymers are poly diallyl dimethyl ammonium halides (Poly- 
DADMAC) copolymers of DADMAC with vinyl pyrrolidone, acrylamides, imidazoles, imidazolinium halides, etc. These 
40 polymers are disclosed in Henkel EP0327927A2 and POT Patent Application 01/62376A1. Also suitable are Poly- 
quaternium-6 (Merquat 100), Polyqua1ernium-7 (Merquats S, 550, and 2200), Polyquaternium-22 (Merquafs 280 and 
295) and Polyquaternium-39 (Merquat Plus 3330), available from Ondeo Nalco. 

[0037] Polymers containing non-nitrogen cationic monomers of Uie general type -CH2-C(R1){R2-R3-R4)- can be 
used with: R1 being a or 01 -C20 hydrocarbon. R2 is a disubstituted benzene ring or an ester, ether, or amide linkage. 
■ts R3 is a C1-C20 hydrocarbon, preferably C1-C10, more preferably C1-C4. R4 can be a Irialkyl phosphonium, diaikyi 
sulfonium, or a benzopyrilium group, each with a halide counter ion. Alky! groups for R4 are C1-C20 hydrocarbon, 
most preferably methyl and t-butyl. These monomers can be copolymerized with up to 6 different types of monomers. 
Any co-monomer from the types listed in this specification may also be used. 

[0038] Substantivity of these poiymers may be further improved through formulation with cationic, amphoteric and 
50 nonionic surfactants and emulsifiers, or by coacervate formation between surfactants and poiymers or between different 
polymers. Combinations of poiymeric systems (including those mentioned previously) may be used for this pufpose 
as well as those disclosed in EP1 995/000400 185. 

[0039] Furthermore, polymerization of tfie monomers listed above into a block, graft or star {with various arms) pol- 
ymers can often increase the substantivity toward various surfaces. The monomers in the various blocks, graft and 
55 arms can be selected from the various polymer classes listed in this specification. 
[0040] Polymers, or mixtures of the following polymers: 

(a) Polymers comprising reaction products between polyamines and (chioromethyl) oxirane or (bromomethyl) ox- 
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irane. Polyamines being 2(R1 )N-f-R2-N(R1Hn-R2-N{R1)2, 2HN-R1-NH2, 2HN-R2-N(R1)2 and 1H~lmidazole. Al- 
so, the polyamine can bemeiamirre. R1 in the pofyamine being H or melhyl. R2 being alkyiene groups of CI -C20 
or phenylene groups. Examples of such polymers are known under the CAS numbers 67953-56-4 and 68797-57-9. 
The ratio of {chioromethyl) oxirans to poiyamine in the cationic poiymer ranges from 0.05-0.95. 

s (b) Polymers comprising reaction products of alkanedioic acids, polyamines and (chioromethyl) oxirane or (bro- 

momethyl) oxirane. Alkane groups in alkanedioic acids C0-C20. Polyamine structures are as mentioned in (a). 
Additional reagents for the polymer are dimethyl amine, aziridine and polyalkylene oxide {of any molecular weight 
but, at least, di-hydroxy terminated; aikylene group being C1-20, preferabfy C2-4). The polyalkylene oxide polymers 
that can also be used are the Tetronics series. Examples of poiymers mentioned here are known under the CAS 

w numbers 68583-79-9 (additional reagent being dimethyl amine), 9S387-48-3 (additional reagent being urea), and 

167678-45-7 (additional reagents being polyethylerie oxide and aziridine). These reagents can be used in any ratio, 
(c) Polyamido Amine and Polyaminoamlde-epichiorohydrin resins, as described by David Devore and Stephen 
Fisher in Tappi Journa!, voi.76. No.8, pp. 121-128 (1993). Also referenced herein is "Polyamide-polyamine-ep- 
ichforohydrin resins" by W, W. Moyer and R. A. Stagg in Wet-Sirength in Paper and Paperboard, Tappi Monograph 

15 Series No. 29, Tappi Press (1965), Ch.3, 33-37. 

[0041] The preferred cationtcally charged materials comprise reaction products of polyamines and (chioromethyl) 
oxirane. In particular, reaction products of IH-imidazole and (chioromethyl) oxirane, known under CAS number 
68797-57-9. Also preferred are polymers comprising reaction products of 1,6-hexanediamine,N-(6-aminohexyl) and 
20 (chioromethyl) oxirane, known under CAS number 67953-56-4. The preferred weight ratio of the imidazole polymer 
and the hexanediamlne, amino hexyl polymer is from about 5:95 fo about 95:5 weight percent and preferably from 
about 25:75 to about 75:25. 

[0042] The level of outer cationic polymer is from about 1% to about 3000%, preferably from about 5% to about 
1000% and most preferably from about 10% to about 500% of the fragrance containing compositions, based on a ratio 

2S with the fragrance on a dry basis. 

[0043] The weight ratio of the encapsulating poiymer to fragrance is from about 1 :25 to about 1:1. Preferred products 
have had the weight ratio of the encapsulating polymer to fragrance varying from about 1 :1 0 to about 4:96. 
[0044] For example, if a capsule blend has 20 weight % fragrance and 20 weight % polymer, the polymer ratio would 
be (20/20) multiplied by 100 (%) = 100%. 

30 [0045] The present invention, the encapsulated fragrance is well suited for wash-off products. Wash-off products are 
understood to be those products that are applied for a given period of time and then are removed. These products are 
common in areas such as laundry products, and include detergents, fabric conditioners, and the like; as well as persona! 
care products which include shampoos, hair rinses, body washes, soaps and the like. 

[0046] We have discovered that the present invention is advantageously applied to products, including fabric rinse 
35 conditioners, having a pH of less than 7, preferably less than about 5 and most preferably less lhan about 4. 

[0047] A better product, including wash-off products such as fabric rinse conditioner is also obtained when the salt 
level is limited. The improvement in the fabric rinse conditioner is noted by a longer lasting and/or improved delivery 
of fragrance. One method of improving the delivery of the encapsulated fragrance is to limit the amount of salt in the 
product base. Preferably the level of salt in the rinse conditioner product is less than or equal fo about 1 weight percent 
^0 by weigh in the product, preferably less than about 0.5 weight percent and most preferably less than about 0.1 weight 
percent. 

[0048] More specifically we have discovered that limiting the level of calcium chloride will improve the delivery of t)ie 
fragrance using the encapsulated fragrance of the present invention, improved fragrance delivery is provided by limiting 
the amount of calcium chloride to iess than about 2 weight percent, typically less than 1 weight percent and more 
preferably less than 0.5 weight percent. As it is known in the art, caicium chloride is added to control viscosity of the 
formulations, so there is trade-off between the viscosity and fragrance delivery. We have discovered suitable formula- 
tions with caicium chloride levels of from about 0.05 to about 1 weight percent of the formulation, preferably from about 
0.1 to about 0.7 and most preferably from about 0.25 to about 0.5 weight percent of the formulation, We have discovered 
that limiting the level of calcium chloride level as set forth above is particularly advantageous in fabric rinse conditioner 
50 products. 

[0049] Another means for improving the performance of delivery of the encapsulated fragrance of the present inven- 
tion is to limit the level of some softening agents. We have discovered that limiting the softening actives, such as 
triethanolamine quaternary, diettianolamine quaternary, ACCOSOFT cationic surfactants (Stepan Chemical), ordital- 
tow dimsthy! ammonium chloride (DTDMAC), to an amount of from about 5 fo about 30 weight percent of the product, 
55 preferably from about 10 to about 20 and more preferably from about 1 2 to 14 weight percentof a fabric rinse conditioner 
product will improve the performance of the fragrance. The above softening agents are well known in the art and are 
disclosed in U.S. Patents 6,521,589 and 6,1 80594. 

[0050] Yet another means for improving fragrance delivery of the present invention is to limit the level of the non- 
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ionic surfactants employed in the product, including a fabric softening product. Many non~lonic surfactants are known 
in the art and include alkyi ethoxylate, commerciaify available as NEODOL (Shell ON Company), nonyl phenol ethox- 
ylate, TWEEN surfactants (ICI Americas Inc.), and ttie Wke. We fiave discovered thai the encapsulated fragrance of 
tfie present invention are advantageously used wfien the non-ionic surfactant level is below about 5 weight percent of 

5 the product, preferably (ess than about 1 weight percent and most preferably iess tfian 0.5 weight percent. 

[0051 ] Yet another means for enhancing the fabric softener product is to limit the level of co- solvent included in the 
fabric softener In addition to water. Reducing the level of co solvents such as ettiano! and isopropanol to less than 
about 5 weight percent of the product, preferably less than about 2 and most preferably less than about 1 weight percent 
of the fabric softener product has been found to improve fragrance delivery, 

10 [0052] Improved fragrance performance includes longer lasting fragrance, improved substantivity of the fragrance 
on cloth or the ability to provide improved fragrance notes, such as specific fragrance notes through the use of the 
present invention. 

[0053] While the above description Is primarily to fabric rinse conditioner products, additional studies for ^ampoos, 

detergent and other cleaning products have also led to preferred embodiments for these products as welj. 
1S [0054] As was found for fabric rinse conditioners, additional studies have determined that lower pH is desirable for 
the delivery of fragrance when used in the product fease, The preferred bases are neutral or mildly acidic, preferably 
having a pH of 7, more preferably less than about 5 and most preferably less than about 4 for shampoos, detergent 
and other cleaning products. 

[0055] We have found that powder detergent and other cleaning products provide enhanced fragrance delivery when 
20 the material coating the encapsulating polymer is also neutral or slightly acidic. Preferred materials are NaHS04, acetic 
acid, citric acid and other similar acidic materials and their mixtures. These materials have a pH of less than about 7, 
preferably less than about 5 and most preferably less than about 4. 

[0056] As was described with fabric rinse conditioners, lower surfactant levels were advantageously employed in 
shampoos, detergents and other cleaning products bases with the present invention. The level of surfactant is prefer- 

25 ably less than about 30, more preferabiy less than about 20 and most preferably less than about 10 weight percent of 
the product base. A similar finding was found with preferred levels of salt in shampoos, detergents and other cleaning 
products as was found in fabric rinse conditioners. The salt level is preferably less than about 5 weight percent, more 
preferably iess than about 2 and most preferably less than 0.5 weight percent of the product. 
[0057] Lower soivent levels found in the base improves the fragrance delivery in shampoos, detergents and other 

30 cleaning products as well. Solvents, include but are not limited to, ethanol, isopropanol, dipropylene glycol in addition 
to the water base and the hydrotope level is preferabiy less than 5 weight percent, preferabiy less than about 2 and 
most preferably less than 1 weight percent of the total product base. 

[0058] A preferred surfactant base for shampoos, detergents and other cleaning products was found to be ethoxy- 
iated surfactants such as alkyt elhoxylated sulfates, (Ci2-C<,,) (ethylene oxtdejnSCM; or ethoxylated carboxylate 

35 surfactants {C^2-C„)(Ethylene oxideinCOOIVl where n is from 1 to about 15 and M is Na-^, K* or NH4* cation. A more 
preferred class of surfactants for use in the present invention was zwitterionic surfactants such as the aikyi amine 
oxides, taurides, betaines and sulfobetaines. Zwitterionic surfactants are disclosed in greater detail in U.S. Patent 
6,569,826. Other commerclaily available surfactants are AMPHOSOL series of betaines (Stepan Chemical); TEGO- 
TtAN by Goldschmidt; and HOSTAPAN and ARKOPAN by Ctarlant 

40 [0059] The most preferred surfactant system to be employed with the encapsulated fragrance system of the present 
invention was found to be non-ionic surfactarits. Nonionic surfactants that may be used inciude the primary and sec- 
ondary alcohol eihoxyiates, especially the Cg-Cjo aiiphatic alcohols ethoxylated with an average of from 1 to 20 moles 
of ethylene oxide per mole of alcohol, and more especially the CiQ-C^g primary and secondar/ aliphatic alcohols ethox- 
ylated with an average of from 1 to 10 moles of ethylene oxide per mole of alcohol. Non-ethoxyiated nonionic surfactants 

46 include alkylpolyglycosides, glycerol monoethers, and poiyhydroxyamides (glucamide). These nonionic surfactants 
are disclosed in U.S. Patent 6,517,588, 

[0060] Polymers that are known as deposition aids, and in a preferred embodiment are also cationic can be found 
in the following resources: 

50 Encyclopedia of Polymers and Thickeners for Cosmetics, Robert Lochhead and William From, in Cosmetics & 

Toiletries, Vol. 108, May 1993, pp. 96-138; 

Modified Starches: Properties & Uses , 0. B. Wurzburg, CRC Press, 1986. Specifically, Chapters 3, 8, and 10; 

U.S. Patent Nos. 6,190,678 and 6,200,554; and 

PCT Patent Application WO 01/62376A1 assigned to Henkel. 



[0061] The rinse-off products that are advantageously used with the polymer encapsulated fragrance of the present 
invention include iaundry detergents, fabric softeners, bieaches, brighteners, personal care products such as sham- 
poos, rinses, creams, body washes and the like. These may be liquids, solids, pastes, or gels, of any physical form. 
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Also included in the use of the encapsulated fragrance are applications where a second aciive ingredient is included 
to provide additional benefits for an application. The additional beneficial ingredients include fabric softening Ingredi- 
ents, sl<in moisturizers, sunscreen, insect repellent and other ingredients as may be helpful in a given application. Also 
included are the beneficial agents alone, that Is without the fragrance. 

5 [0062] While the preferred coating materials may be simply dissolved in water and mixed witti a suspension of cap- 
sules prior to addition to the final product, other modes of coating use and appHcation are also possible. These modes 
include drying the coating solution in combination with the capsule suspension for use in dry products such as deter- 
gents, or using higher concentrations of coating such that a gel str\icture is formed, or combining the coating material 
with other polymers or adjuvants which serve to improve physical characteristics or base compatibility. Drying or re- 

10 ducing the water content of the capsule suspension prior to coating addition is also possible, and may be preferable 
when using some coating materials. Further, when using some coating materials it is possible to add the coating to 
the application base separately from the encapsulated fragrance. 

[0063] Solvents or co-solvents other than water may also be employed with the coating materials. Solvents that can 
be employed here are (i) polyols, such as ethylene glycof. propylene glycol, glycerol, and the like, (ii) highly polar 
IS organic solvents such as pyrrolidine, acetamide, ethylene diamine, piperazine, and the tike, (ill) humectants/plasticizers 
for polar poiymers such as monosaccharides (glucose, suo-ose, etc.), amino acids, ureas and hydroxyethyl modifietl 
ureas, and the like, (iv) plastioizers for less polar poiymers, such as diisodecyl adipate (DIDA), phthalate esters, and 
the tike. 

[0064] The coating pol/mer(s) may also be added to a suspension of capsules that contain reactive components 

20 such that the coating becomes chemically (covalently) grafted to the capsule wall, or the coating polymer(s) may be 
added during the crossiinking stage of the capsule wall such that covalent partial grafting of the coating takes place. 
[0065] Further, if stability of the capsule and coating system is compromised by inclusion in the product base, product 
forms w^-ich separate the bulk of the base from the fragrance composition may be employed. The cationic coated 
polymer particles of the present invention may be provided in solid and liquid forms depending on the other materials 

25 to be used, in order to provide the cationic coated polymer in a dry form, it is preferable that the materials be dried 
using drying techniques weli known in the art. In a preferred embodiment the materiaSs are spray dried at the appropriate 
conditions. The spray dried particles may also be sized to provide for consistent particle size and particle size distri- 
bution. One application in which it would be advantageous to include dry particles of the present invenUon would be 
incorporated in a powdered laundry detergent. Alternatively wef capsule-coating slunies may be absort>ed onto suitable 

30 dry powders to yield a flowable solid suitable for dry product use. 

[0066] The present invention also includes the incorporation of a silicone or a siloxane material into a product that 
contains encapsulated fragrances of the present invention. As used herein silicone is meant to include both silicone 
and siloxane materials. Aiso included in the definition of silicone materials are the cationic and quaternized of the 
siiicones. These materials are well known in the art and include both linear and branched polymers. 

35 [0067] in addition to silicones, the present invention also includes the use of mineral oils, triglyceride oils and sucrose 
polyester materials in a similar matter as the silicone materials. For brevity, these materials are understood to be 
included in the term silicone as used in this specification unless noted to the contrary. Those with skill in the art will 
also appreciate that it is possible to incorporate a silicone in combination with mineral oils and the like in can-ying out 
the present Invention. 

40 [0068] The silicone material is preferably admixed to the encapsulated fragrance-containing product after the fra- 
grance materials are encapsulated. Optionally, the silicone matedal may be mixed directly with the product base either 
before or after the encapsulated fragrance has been added. 

[0069] Suitable silicone materials include amodlemthloone, polymethyialkyl siloxanes, polydimethylatkyf siloxanes, 
dimethicone, dimethicone copolyol, dimethiconol, disiloxane, cyclohexasiloxane, cyclomethicone, cyclopentasiloxane, 

45 phenyl dimethicone, phenyl trimethicone, silicone quaternarary materials including silicone quatemium-8, and silicone 
quaternium-12, trimethylsiloxyamidodimethicone, trimethylsiloxysilicate and the like. These materials are commercially 
well known materials and are available from suppliers such as Dow Coming, Shin-Etsu, Wacker Silicones Corporation 
and the like. The preferred silicon is Dow Coming 245 Fluid {Dow Coming, Midland Michigan), which is described as 
containing greater than about 60 weight percent decameihylcyciopentasiloxane and less than or equal to about 4 

50 weight percent dimethyloyclosiloxanes. 

[0070] Amino functional silicone oils such as those described in U.S. Patents 6,355,234 and 6,436,383 may also be 
used in the present invention. 

[0071] Preferably the silicone materials of the present invention have a molecular weight (Mw) of from about 100 to 
about 200,000, preferably from about 200 io about 100,00 and most preferably from about 300 to about 50,000. 
55 [0072] The viscosity of the silicone materials is typically from 0.5 to about 25, preferably from about 1 to about 15 
and most preferably from about 2 to about 10 mllllmeters^sec-l using the Corporate Test Method as described in the 
Dow Coming product brochures. 

[0073] The level of silicone used in the present invention varies by product, but Is typically less than 10 percent by 
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weight, typically from about 0.5 to about 8 weight percent of the total weight of product. Preferably the silicon ievel is 
from about 2 to about 6 and most preferably from about 3 to about 5 weight percent of the total weSght of the product. 
[0074] The silicon fluid can be added to a wide array of products in order to enhance the delivery of fragrance. 
Suitable products include fabric conditioners and detergents, personal care products such as shampoos, ilquld soap, 
5 body washes and the like; as well as in applications such as fine fragrances and colognes. 

[0075] For example, a represeritative formulation for a fabric softener rinse product would include the foHowIng ma- 
terials: 

cationic quaternary ammonia softeners from about 3 to about 30 weight percent; 
10 the encapsulated fragrance product of the present invention from about 0.1 to about 5 weight percent; and 

a silicone oil form about 1 to about 10 weight percent. 

[0076) The remainder of the fabric softener product may additionally contain, without fimitation, brighteners, dispers- 
ibility aids, surfactants, stabilizers, soil release agents and water. 

15 [0077] Without wishing to be bound by any theory it is believed that the silicone fluid prevents the encapsulated 
fragrance material from leaching from the capsule. Although the encapsulation materials are provided to prevent the 
loss of fragrance before usage, it is believed that the surfactants found in detergents, fabric conditioners, shampoos 
and other wash-off products over time leach some of the fragrance from the capsule during storage and before use. 
The addition of ttie silicone fluids to the fragrance-containing capsule materials is believed to coat the encapsulation 

20 materials with a layer of silicon that prevents the leaching of the fragrance. Another rationale for the improvement of 
the delivery of fragrance by the addition of silicone oils is that the oils fill vesticles in the product base. The product 
base such as a detergent, contains high levels of surfactant, and it is theorized that the high level of surfactant in the 
product bases over time removes the fragrance from the capsule. The addition of silicone to the slurry containing the 
encapsulated fragrance is theorized to slow the leaching of the fragrance by the surfactant, thereby providing additional 

25 and longer lasting fragrance to be delivered over time. 

[0078] In another embodiment ofthe present invention, we have discovered that the cationic coating is no; required 
and that the inclusion of silicon in the encapsulated mixture can provide satisfactory performance in the delivery of the 
fragrance. In this embodiment of the invention, the fragrance Is encapsulated by the polymeric materials described 
above, and the level of silicon described above is provided to the encapsulated fi-agrance. 

30 [0079] More specifically the present invention is directed to a composition comprising a fragrance materiai, said 
fragrance materia/ encapsulated by a polymer to provide a polymer encapsulated fragrance, said polymer encapsuiated 
fragrance further provided with a silicone material. This embodiment differs from other embodiments of the present 
invention in that the cationic polymer is not provided. The silicone oil is provided without a cattonic polymer present. 
A description ofthe suitable silicone oils is provided above as well as the level ofthe silicon oil that is used. 

3S [0080] The polymer encapsulated silicon material can be provided into a wide range of products. Including rinse-off 
products including but not limited to fabric rinse conditioners, detergents, shampoos, body washes, and other cteaning 
products. 

[0081] A preferred embodiment of the present Invention is exemplified by the following fomiulation: 

-^0 cationic quaternary ammonia softeners from about 3 to about 30 weight percent; 

polymer encapsulated capsules containing fragrance from about 0. 1 to about 5 weight percent; and 
silicone oils from about 1 to about 10 weight percent. 

[0082] The remainder of the formulation comprises water, bleaching agents, stain removers, and other ingredients 
45 known to those with skill in the art. 

[0083] The mechanism of action of the present invention is not completely understoca a; tiiis time, it is thought that 
the cationic polymer solution coats and associates with the polymeric capsules, thus imparting a positive charge which 
Interacts with either Uie base or substrate in such a way as to substantially improve capsule deposition to the substrate 
surface. 

50 [0084] It should be noted that the cationic character of the polymer coating used is not sufficient to determine whether 
it is functional with regard to improving capsule or particle deposition. Without wishing to be bound by theory, it is 
hypothesized that while cationic charge provides an affinity to the normally anionic substrates of interest (i.e. hair, skin, 
and cloth), other physicai characteristics of the polymer are also important to functionality Additionally, interactions 
between the capsule or particle surface, base ingredients, and the coating polymer are thought to be important to 

55 improving deposition to a given substrate. 

[0085] Use ofthe coating systems described below allows for more efficient deposition of capsules, particles, and 
dispersed droplets that are coated by the cationically charged polymer. Without wishing to be bound by any theory it 
is believed that the advantages ofthe present Invention is created by the combination of the cationically charged coating 
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which is helpful in adhering to the substrate to which the product is applied with a capsule or particle containing fra- 
grance. Once the encapsulated particle is adhered to the substrate we have found that the encapsulated fragrance 
t:an be delivered by the fracturing or compromising of the polymer coating by actions such as brushing hair, movement 
of the fabric, brushing of the skin etc. 

5 (0086] One measurement of the enhancement of the present invention in delivering the fragrance and other ingre- 
dients of the present invention is done by headspace analysis. Headspace analysis can provide a measure of the 
fragrance material contained on the desired substrate provided by the present invention. The present invention wiH 
provide a mucrfi higher level of fragrance on the substrate compared to the amount of fragrance deposited on the 
substrate by conventionaS means. As demonstrated by the following examples, ttie present invention can deliver more 

10 than about twice the level of fragrance to a substrate than common approaches, preferably more than about three 
times the level of fragrance and preferably more than about five times the level of fragrance than traditional approaches. 
[0087J For example, this may be determined by measuring the level of fragrance imparted to a test hair swatch 
containing fragrance in a shampoo by conventional means as compared to the level of fragrance imparted by the 
present invention. The same fragrance should be used and similar test hair pieces should be washed in a similar 

1S manner. After brushing to release the fragrance from the hair, the level of fragrance on the test hair swatches of the 
control and the fragrance of the present invention could be measured by headspace analysis. Due to the superior 
adhesion of fragrance to hair by the present invention, the headspace analysis of the respective samples wtll demon- 
strate an improved level of fragrance as compared to fragrance appfied by conventional means. 
[0088] To better control and measure the fragrance release upon brushing or rubbing from a substrate (i.e. , hair or 

20 cotton cloth), a fixed-weight of the washed and dried substrate will be placed in a custom-made glass vessel containing 
SILCOSTEEL (Resteck Corp., Bellefont, PA) treated steel bail bearings. Headspace will be collected from tie vessel 
using a Tenax trap (Supeico, Inc., Betlafonte, PA) upon equilibration, A second headspace will be collected after the 
substrate-containing vessel is shal<en along with the steel beads on a flat bed shaker for 20 minutes. Fragrance present 
in the headspace from unshaken and shaken substrates and subsequently absorbed in the Tenax traps is desorbed 

25 through a Gerstel thermal desorption system (Gersteel, Inc., Baltimore, IV1D). Desorbed fragrance volatiles are injected 
into a gas chromatograph (Hewlett-Packard, Model Agilent 6890) equipped with a flame ionization detector. Area counts 
of individual fragrance components, identified based on the retention time, are then collected and analyzed. 
[0089] These and additional modifications and improvements of the present invention may also be apparent to those 
with ordinary skill in the art. The particular combinations of elements described and illustrated herein are intended only 

30 to represent only a certain embodiment of the present invention and are not intended to serve as limitations of alternative 
articles within the spirit and scope of the invention. All materials are reported in weight percent unless noted otherwise. 
As used herein all percentages are understood So be weight percent. 



EXAMPLE 1 

35 

Preparation of F ragrance 

[0090] The following ingredients were mixed to formulate the fragrance that was used in the fotlowing examples. 
iin\ess noted to the contrary all ingredients are available from Intemaiional Flavors & Fragrances Inc., N.Y., N.Y., known 
40 to those with skill in the art as IFF. P&G Is understood to be Procter & Gamble Company of Cincinnati, OH. 



Ingredients 


Parts by 
weight 


Ethyi-2-m ethyl valerate 


7.143 


Limonene 


7.143 


Dihyro myrcenol 


7.143 


Phenyl ethyl alcohol 


7.143 


Benzyl acetate 


7.143 


Dimeth benzyl carbonate acetate 


7,143 


Methyl nonyf acetaidehyde 


7.143 


CYCLACET (IFF) 


7.143 


LILIAt (Givaudan) 


7.143 


Hexyl salicylate 


7.143 
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(continued) 



ingredients 


Parts by 

weight 


Tonaiid 


7,143 


Geraniol 


7.143 


Methoxy napWhalene 


7.143 


Beta ionone 


7.143 



EX AiViPLE 2 

Preparation of Bare (Uncharged) Capsule s an d Cationic Polymer-Coated C apsules 

IS 

[0091] Melamine-formaldehyde capsuie sturry (made by Celessence International Lid,, West Molesey, Surrey, UK) 
that contains appfoximately 32% by weigiit of the fragrance and 57% by weight of water was used as bare (uncharged) 
capsules in the following examples. To make the melamine-formaldehyde capsule slurry, a copolymer of poly acryla- 
mide and aorylic acid was first dispersed in water togettier with a methylated melamine-fonnaidehyde resin. Fragrance 
20 was then added into the solution with high speed shearing to fomi small droplets. Curing of the polymeric film over the 
fragrance droplets as capsule wall affected by increasing the solution pH to polymerize the polymers followed by heating 
the solution to 50 to S5°C, 

[0092] Cationic polymer-coated capsules were prepared by incorporating a mixture of cationic polymers during the 
curing stage of the bare capsule-making process specified above. The finished cationic capsule slurry contains 25.6% 
25 by weight of the fragrance and 56.9% by weight of water. 

EXAMPLE 3 

Preparation of Control F ragrance- and Bare Capsuies-Containing Shampoo for Hair Swa tc h Washing 

30 

[0093] The contro! shampoo was prepared by mixing the neat fragrance at 0,75% by weight in 30 grams of model 
shampoo base for 5 minutes. Shampoo that contained bare capsules without a cationic coating was prepared the same 
way by mixing the melamine-formaldehyde capsule slurry in shampoo to obtain 0.75% by weight fragrance. The re- 
sulting fragrance or capsules-containing shampoo was added into 570 grams of 40"C warm wafer and mixed for 2 
35 minutes. Four virgin hair swatches (approximately 2,5 grams each) were added into the warm wash liquor and si^aken 
for another 2 minutes in a 40°C water bath. Swatches were -aken out from the wash liquor and rinsed sequenliaily in 
three glass jars that each contained 600 grams of clean warm water. Washing and rinsing were repeated once and 
excess water from hair was removed. Hair swatches were line-dried for 24 hours followed by sensory evaluation and 
analytical headspace analysis. 

40 

EXAMPLE 4 

Preparation of Cationic Capsules-Containin g Shampoo fo r Hair S\wateh Washing 

■*5 [0094] Cationic polymer-coated capsules prepared according to Example 2 were used to mix in 30 grams of model 
shampoo base to obtain a fragrance level of 0,75% by weight. The resulting shampoo was used to wash four virgin 
hair swatches according to the procedures described in Example 3. Hair swatches were line-dried for 24 hours followed 
by sensory evaluaUon and analyticai headspace analysis. 

50 EXAMPLE 5 

Senso ry Evaluation and Headspace Analysis of Hair Swatches 

[0095] Dry hair swatches were evaluated by a panel of four people using the intensity scale of 0 to 5, where O=none, 
55 1=weak, 2=moderate, 3=strong, 4=very strong, and 5=extremely strong. Sensory scores were recorded before and 
after hair swatches were rubbed by hand. Deposition and release of fragrance and capsules were assessed using the 
purge-and-trap method followed by gas chromatography analyses on 5.0 grams of dry hair swatches before and after 
shaking with steel beads in enclosed vessels. Averaged sensory scores and total headspace area counts of the vari- 
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abiGs tested were reported in the following: 



Hair swatch variable 


Sensory score (before 
rubbing) 


Sensory score (after 
rubbing) 


Neat fragrance 


1.7 


2.0 


Encapsuiated fragrance without cationic 

polymer 


2.0 


2.0 


Encapsulated fi'agrance coated with cationic 

polymers 


3.0 


3.7 



IS 


CHEMICAL 


Neat fragrance 


Encapsuiated fragrance 
without cationic polymer 


Encapsulated fragrance with 
cationic polymers 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


20 


2-methyl 
valerate 


278 


681 


117 


676 


2,644 


7,274 




Limonene 


2,081 


4,157 


765 


2.527 


11,014 


37,382 




Dihydro 

myrcenol 


5 


61 




99 


408 


3,009 




Phenyl ethyl 
alcohol 


18 


67 


27 


225 


52 


168 




acetate 


16 


71 


13 


55 


75 


212 


30 


Geraniol 


0 


0 


0 


0 


7 


59 


35 


Dimethyl 
benzyl 
carbonate 
acetate 


9 


181 


5 


88 


751 


4,441 




Methyl nonyl 
acetaldehyde 


25 


313 


5 


76 


495 


2,976 




CYCLSvOET 
(IFF) 


10 


139 


74 


66 


383 


2,301 


40 


Methoxy 
naphthalene 


21 


76 


9 


72 


174 


405 




Beta ionone 


0 


24 


0 


12 


109 


1,074 


45 


LILIAL 
(Givaudan) 


0 


25 


68 


117 


75 


691 




Hexyl 
salicylate 


0 


9 


3 


5 


15 


92 


50 


Tonaltd 


0 


0 


0 


0 


0 


12 


Fragrance 
total area 
count 


2,463 


5.804 


1,090 


4,018 


16,202 


60,096 



55 [0096] In this example, sensory results suggest that uncharged melamine-formaidehyde bare capsuies do not to 
deposit on hair through shampoo washing. In addition, it is believed that friction created from rubbing was the primary 
key to release fragrance of deposited capsules on hair washed with cationic capsules-containing shampoo. Rubbed 
hair swatches washed with shampoo with cationic capsules showed appreciable sensory intensity improvement over 
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those washed with shampoo containing either neat fragrance or uncharged bare capsules. These observations were 
supported by the headspace analyses, where the headspace area counts of hair washed with cationic capsules were 
10 and 15-fold over those of hair washed with neat fragrance and bare capsules after the hair was rubbed by steel 
beads. A significant increase of headspace area counts of hair washed with cationic capsules before rubbing also 
5 demonstrated the benefit of the cationic polymers in enhancing capsule deposition. 

EXAMPLE 6 

Preparation of Control Fragrance- and Capsules-Containing Powder Detergent for Fabric Swatch Washina 

10 

[0097] The control powder detergent was prepared by mixing the neat fragrance prepared in Example 1 above, at 
0.3% by weight in 2.13 grams of commercially purchased powder detergent (unfragranced TIDE, Procter & Gamble), 
Powder detergent that contained bare capsules was prepared the same way by mixing melamine-formaldehyde capsule 
slurry in detergent to obtain 0.3% by weight fragrance. The resulting fragrance- or capsules-containing detergent was 
15 added into 1-lltef water in a separation glass funnel Three terry cotton swatches (approximately 2 grams each) were 
added into the wash liquor and shaken for 15 minutes before the wash liquor was drained from the bottom of each 
funnel. Excess water was removed from swatches by syringe and swatches were rinsed with 1-liter water for additiona! 
5 minutes using the same apparatus. Rinsing was repeated once before swatches were line-dried for 24 hours followed 
by sensory evaluation and analytical headspace analysis. 

20 

EXAMPLE 7 

Preparation of Cationic C apsules-Contain ing Powder Detergent for Fabric Swatch Washing 

25 [0098} HrHgr.ance-coritaining cacsules with a cationic coating were prepared as described in Example 2 were used 
to mix in 2. 1 3 gr-arns of commercially purchased detergent TIDE (P&G) to obtain a fragrance level of 0,3% by weight. 
The resulting detergent was used to wash three fabric swatches according to the procedures described in Example 6. 
Fabric swatches were line-dried for 24 hours followed by sensory evaluation and analytical headspace analysis. 

30 EXAMPLE 8 

Sensory Evalua tion and Headspace Analysis of Fabric Swatches Washed with Powder Detergent 

[0099] Dry fabric swatches were evaluated by a panel of four peopie using the intensity scale of 0 to 5, where O=none, 
35 1=weak, 2=moderate, 3=strong, 4=very strong, and 5=extremely strong. Sensory scores were recorded before and 
after hair swatches were rubbed by hand. Deposition and release of fragrance and capsules were assessed using the 
purge-and-trap method followed by GC anaiyses on two dry fabric swatches before and after shaking with steef beads 
in enclosed vessels. Averaged sensory scores and tota! headspace area counts of the three variables tested were 
reported in the following: 
40 



Fabric swatch variable 


Sensory score (before 
rubbing) 


Sensory score (after 
rubbing) 


Neat fragrance 


1.0 


0 


Encapsulated fragrance without cationic 
poiymer 


0 


0.8 


Encapsulated fragrance coated with cationic 
polymers 


1.5 


2.5 



CHEMICAL 


Neat fragrance 


Encapsulated fragrance 
without cationic polymer 


Encapsulated fragrance coated 
with cationic polymers 


Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


Ethyl- 
2-m ethyl 
valerate 


0 


0 


0 


15 


31 


93 
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(continued) 





CHEMICAL 


Neat fragrance 


Encapsulated fragrance 
without cationic polymer 


Encapsulated fragrance coated 

with cationic polyrrssrs 


5 




Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 




^'.'^°2o"^ 


8S 


98 


82 


189 


654 


4,392 




myrceno! 


5 


10 


3 


14 




12 




Phenyl ethyi 
alcohol 


740 


1,258 


503 


845 


327 


761 


15 


Benzyl 
acetate 


689 


1,991 


207 


669 


167 


578 


Geraniol 


0 


0 


6 


39 


0 


0 




Dimethyl 

benzyl 

carbonate 


4 


6 


3 


4 


14 


196 




MeThTnony! 
acetaidehyde 














25 


CYCLACET 
{IFF) 
















naphthalene 


0 


0 


0 


0 


0 


9 




Beta lonone 


0 


0 


2 








30 


LILLfAL 

(Givaudan) 


0 


10 


4 


8 


0 


19 




Hexyl 
sancylate 


0 


11 


3 


7 


0 


10 


35 


Tonalid 


0 


0 


0 


0 


0 


0 




Fragrance 
total area 
count 


1,547 


3.472 


823 




1,230 


6,270 



40 



[01OO] Sensory results demonstrate that uncharged bare capsules slightly improved fragrance perception on rubbed 
cotton swatches over the neat fragrance, non-encapsutated, when used with the powder detergent. This slight intensity 
increase, however, was not supported by the gas chromatography headspace area counts, probably due lo the low 
overall Sevei of components. On the contrary, capsules coated with cationic poiymers of the present inventior> improved 
45 sensory intensity appreciably on the swatches upon rubbing. TTiis was confirmed analytically that 3.5 and 1,8 fold 
increase of headspace area counts of rubbed swatches washed wiUi cationic capsules over those washed with bare 
capsules and neat fragrance. 

EXAMPLE 9 

50 

Preparation and Sensory Results of Capsule s- Containing Powder Detergent for M achine Washing 

[0101] The control powder detergent was prepared by mixing the neat fragrance, selected as having a pleasing floral 
note, at 0.35% by weight in an unfragranced detergent base similar to commercially available products. Powder de- 
55 tergent that contained bare capsules was prepared by absorbing melamine-formaidehyde capsule slurry with Aerosil 
200 (Degussa Goldschmidt Aktengesellschaft Inc.) at a 75/25 weight ratio followed by mixing it in the powder detergent 
to obtain 0.35% by weight fragrance. Cationic capsules-containing powder detergent was prepared in the same manner 
by mixing the free flow powder of Aerosil 200/oationic capsule slurry in the detergent to obtain the 0.35% by weight 
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fragrance. These fragrance/capsules-containing bases were aiso stored at 37°C/70% relative humidity condition for 
stability testing. 

[0102] A standard set that weighted 2200 grams of towels, T-shirt, pillowcases, and tea toweis was used for the 
Miele {Model W362) wash machine washing, A standard program of 4G°C, short program, and 900 rpm spin rate was 
utilized. Approximately 1 00 milliliters of each detergent sample was used for washing experiment. Sensory ratings 
were obtained on dry cloths by a trained panel, panelists rubbed the towels for 1 to 2 seconds prior to smeiling them, 
after cloths were dried in open air for a day. Initial and 2 weeks storage sensory ratings were record as follows. 



Fabric towel variable 


Sensory score (fresh 
samples) 


Sensory score (Stored 
sannples) 


Neat fragrance 


1.2 


1.6 


Encapsulated fragrance without catlonic 

polymer 


1.4 


1.5 


Encapsulated fi'agrance coated wWi catlonic 
polymers 


3.4 


2.6 



[0103] Sensoiy results confirmed the benefit of cation ic polymers of the present invention used with capsules when 
incorporated in the powder detergent for large-scale machine wasli. Although the sensory intensity decreased after 
the detergent was stored at an accelerated condition for 2 weeks, the performance of catlonic capsuies-containing 
detergent was still perceived as being far better than that of neat fragrance and bare capsules without the cationic 
coating. 



EXAI«PLE 10 

Preparation of Control Fragrance- and Bare Capsules-Con tainin g Fabric Softener for Fabric Swatch Washing 

10104] A centre! was prepared by mixing tine neat fragrance at 1.0% by weight in 1 .0 gram of liquid fabric softener 
Three different fabric softener bases were used, which were commercial Downy Ultra fragrance-free fabric softener 
(Procter & Gamble), model fabric so-teners #1 containing 9 weight % softening surfactants, and model fabric softener 
#2 containing 5 weight percent softening surfactant. Fabric softener that contained capsules without cationic coating 
was prepared the same way by mixing the melamine-formaldehyde capsule slurry in fabric softener to obtain 1.0% by 
weight fragrance- The resulting fragrance- or capsules-containing softener was added into 1 -liter water in a separation 
glass funnel. Three fabric cotton swatches (approximately 2 grams each) were added info the wash liquor and stirred 
for 10 minutes before the wash liquor was drained from the bottom of each funnel. Excess water was removed from 
swatches by syringe and swatches were line-dried for 24 hours followed by sensory evaluation and analytical head- 
space analysis. 

EXAMPLE [l 

Preparation of Cationic Capsules-Containing Fabric Softener for Fabric Swatch Washing 

[0105] Fragrance-containing capsules coated with cationic polymers were prepared as described in Example 2 and 
were mixed in 1.0 gram of liquid fabric softener to obtain a fragrance level of 1.0% by weight. The resulting fabric 
softener was used to wash three fabric swatches according to the procedures described in Example 9, Fabric swatches 
were line-dried for 24 hours followed by sensory evaluation and analytical headspace analysis, 

EXAMPLE 12 

Sensory Evaluation and Headsp ace Ana lysis of Fabric S watches Washed with Liquid Softener 

[0106] Dry fabric swatches were evaluated by a panel of four people using the intensity scale of 0 to 5, where O=none, 
1=weak, 2=moderate, 3=strong, 4=very strong, and 5=extremely strong. Sensory scores were recorded before and 
after fabric swatches were rubbed by hand. Deposition and release of fragrance and capsules were assessed using 
the purge-and-trap method followed by GO analyses on two dry fabric swatches before and after stirring with steei 
beads in enclosed vessels. Averaged sensory scores and headspace area counts of the three variables tested were 
reported in the foilowing: 
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Fabric swatch variable 


Fabric Conditioner Base 


Sensory score (before 
rubbing) 


Sensory score (after 
rubbing) 


5 


Neat fragrance 


P&G DOWNY ULTRA 


1,3 


1.5 




Encapsulated fragrance 
without cationic polymer 


P&G DOWNY ULTRA 


1.2 


2.0 


10 


Encapsulated fragrance 
coated with cationic 
poiymers 


P&G DOWNY ULTRA 


1.0 


2.2 




Neat fragrance 


Simulated model fabric 
softener product base 1 


0.9 


1.0 




Encapsulated fragrance 
without cationic polymer 


Simulated model fabric 
softener product base 1 


2.3 


3,5 




Encapsulated fragrance 
coated with cationic 
polymers 


Simulated model fabric 
softener product base 1 


2,5 


4.5 


20 


Neat fragrance 


Simulated model fabric 
softener product base 2 


1.8 


2.3 




Encapsulated fragrance 
without cationic polymer 


Simulated model fabric 
softener product base 2 


1,8 


3,0 




Encapsulated fragrance 
coated with cationic 
polymers 


Simulated model fabric 
softener product base 2 


2.3 


4.5 



30 


Commerciai P&G DOWNY i=abric 
Softener 








CHEIWICAL 


Neat fragrance 


Encapsulated Fragrance 
without Cationic Polymer 


Encapsulated fragrance coated 
with cationic polymers 


35 




Unshaken 


Shaken 


Unshaiten 


Shaken 


Unshaken 


Shaken 




Ethyt- 

2-methyl 

valerate 


14 


21 


195 


2,038 


157 


3,957 


40 


Limonene 


32 


63 


8,456 


81,512 


4,291 


82,294 




DIhydro 
myrcenol 


18 


122 


43 


583 


20 


759 




Phenyl ethyl 
alcohol 


0 


0 


0 


117 


0 


0 




Benzyl 

acetate 


71 


311 


147 


775 


127 


606 




Geraniol 


0 


0 


0 


10 


0 


11 


50 


Dimethyl 
benzyi 
carbonate 
acetate 


0 


2 


137 


4,146 


24 


2,733 


55 


Methyl nonyl 
acetaldettyde 


3 


50 


77 


1,975 


26 


1,415 
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(continued) 





Commeroial P&G DOWNY Fabric 
Softener 






5 


CHEMICAL 


Neat fragrance 


Encapsulated Fragrance 
without Cattonic Polymer 


Encapsulated fragrance coated 
with cationic polymers 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


10 


CYCLACET 

(iFF) 


0 


12 


56 


1,932 


19 


1,289 




Methoxy 
naphthalene 














15 




0 


4 


5 


600 


0 


457 


LI UAL 
(GIvaudan) 


0 


26 


3 


261 


0 


209 




Hexyf 
salicylate 


0 


39 


0 


148 


0 


81 


20 


Tonaiid 


0 




0 


19 


0 


11 




total area 

count 


138 


683 


9,124 


94,284 


4,664 


93,923 




Simulated model fabric softener product base 1 




CMEMICAL 


Neat fragrance 


Encapsulated Fragrance 
without Cationic Polymer 


Encapsulated fragrance coated 
with cationic polymers 


30 




Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


Ethyl- 

2-mGthyl 

valerate 


0 


0 


552 


8,325 


1,077 


19,188 




Ltmonene 


59 


84 


6,79? 


92,094 


9,331 


161,851 


36 


Dihydro 
myrcenol 


41 


17S 


1 i 878 


81 


2,533 




Phenyl ethyl 
alcohol 


0 


0 


0 


0 


0 


227 


40 


Benzyl 
acetate 


29 


731 


38 


503 


486 


1,983 




Geraniol 


0 


0 


0 


5 


0 


17 




Dimethyl 
benzyl 
carbonate 
acetate 


5 


18 


34 


3,271 


144 


5,102 




Methyl nonyi 
acetafdehyde 


20 


115 


28 


2,027 


90 


2,740 




CYCLACET 
(IFF) 


0 


16 


12 


1,580 


72 


2,719 


55 


Meihoxy 
naplithaiene 


0 


13 


4 


139 


15 


180 




Beta ion one 


10 


51 


0 


359 


7 


793 
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(continued) 



Commerciai P&G DOWNY Fabric 

Softener 






Simulated model fabric softener product base 1 


CHEMICAL 


Neat fragrance 


Encapsulated Fragrance 
witiiout Cationic Polymer 


Encapsulated fragrance coated 

with cationic poiymers 




Unshaken 


Sliaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


LILIAL 

(GivaujJan) 


0 


28 


0 


208 


6 


353 


Hexyl 
salicylate 


0 


42 


0 


65 


0 


170 


Tonalid 


0 


10 


0 


10 


0 


18 


Fragrance 
total area 
count 


164 


1,286 


7,471 


109,464 


11,309 


197,874 
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Simulated model fabric softener 
product base 2 






25 


CHEMICAL 


Neat fragrance 


Encapsulated Fragrance 
without Cationic Polymer 


Encapsulated fragrance coated 
with cationic poiymers 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 




Ethyt- 
2- methyl 
valerate 


0 


0 


878 


8,607 


796 


15,925 




Limonene 


45 


75 


10,421 


123,405 


8,389 


174,473 


35 


Dihydro 
myrcenol 


15 


41 


118 


1,684 


37 


1,978 




Phenyl ethyl 
alcohol 


0 


0 


0 


218 


0 


95 




Benzy! 
acetate 


573 


5,309 


3,147 


7,987 


1,103 


6,662 




Geraniol 


0 


0 


0 


22 


0 


16 


45 


Dimethyl 

benzyl 

carbonate 

acetate 


0 


9 


217 


4,854 


55 


4,467 




Methyl nonyl 
acetaldehyde 


6 


124 


173 


2,951 


41 


3,015 




CYCLACET 
(IFF) 


0 


12 


122 


2,599 


26 


2,886 




Methoxy 
naphthalene 


0 


8 


13 


119 


7 


173 


55 


Beta ionone 


0 


4 


16 




0 


842 


LILIAL 
(Givaudan) 


0 


34 


10 


456 


0 


468 
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(continued) 



Simulated mode! fabric softener 
product base 2 






CHEIVIICAL 


Neat fragrance 


Encapsulated Fragrance 
without Cationic Polymer 


Encapsulated fragrance coated 
with cationic polymers 




Unshaksn 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


Hexyl 

salicylate 


0 


44 


0 


191 


0 


218 


Tonalid 


0 


13 


0 


24 


0 


29 


Fragrance 
total area 

count 


639 


5,673 


15,115 


154,003 


10,454 


211,247 



{0107] Sensory results demonstrate that cationic polymers d d enhance capsule deposition, thereby providing strong- 
er sensory perceplion on rubbed cct-cr, swatches, especially rinsed with simulated model fabric softener products 1 
and 2 as opposed to coiTirnercialiy purchased DOWNY fabnc softener without ths cationic coated capsules. Sensory 
results are supported by the analytical headspace area counts in most cases. 



E XAMPLE 13 

Preparation and Sensory Results of Capsules-Containing Rinse Conditioners for Machine Washing 

[0108] The following example employed a pleasant smelling floral fragrance added to a concentrated model fabric 
softener base employing a quaternary fabric softening base at a level of 1.0%, this was used as the control. Two 
additional samples were prepared. One by adding bare capsules containing the same fragrance and anotherby adding 
cationic capsules containing the same fragrance, both to give the equivalent of 1.0% fragrance. 
[0109] A standard set that weighted 2200 grams of towels, T-shirt, pillowcases, and tea towels was used for the 
Miele (Model W362) wash machine washing. A standard program of 40°C, short program, and 900 rpm spin rate was 
utilized. Approximately 100 milliliters of a regular commercial powdered detergent was used for washing the samples 
and 35 ml of each of the above mentioned concentrated fabric conditioner samples were added to the conditioner 
drawer of the washing machines. 

[0110] After line drying in the open air for 1 day sensory data was recorded. Trained panelists rubbed the cloths for 
1 to 2 seconds prior 1o smelling them. 

[0111] Ths cloths were then kept in an open environment for a further 14 days, they were assessed again at 7 and 

14 days. 



Samples in cone. TEA Quat Fab con 


1 day dry 


7 days dry 


14 days dry 


Floral control Neat oil 


1.64 


1,66 


0,64 


Floral encapsulated fragrance with cationic polymer coating 


3.66 


3.91 


3.15 


Floral encapsulated fragrance (bare) 


2,63 


2.62 


1,84 



[0112] In the above table the cationic polymer coating greatly enhances the fragrance perception from dry fabric up 
to and possibly beyond 14 days after washing, easily outperforming the neat oil and capsules without the coating. 

Example 14 

[0113] The following products were purchased at a local store for testing: 

1 . DOWNY ULTRA, Fabric Softener (Procter & Gamble), Free of dyes and perfumes; 

2. SUAVITEL Field Flower, Fabric Softener (Colgate Palmolive Company); and 

3. SNUGGLE Ultra, Pure & Gentle, (Unilever)- dye free product. 
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[0114] Since the above products contained varying levels of surfactant^ fragrance was added propor^onally to «ie 

surfactant, and Ihe ievei of surfactant in the rinse water was adjusted so that tlie fragrance level was consistent in ail 
the products. 

[01 1 6j A bench-top rinse procedure, followed fay ambient air drying, was used to evaluate deposition on cotton cloth 
s swatches. Analysis ^as, conducted by evaluating the headspace by gas chromatography over the dried cloth, both 

without stinging and after stirring with steel balls to break the deposited capsules and release the fragrance. Cationicaily 

coated (COATED CAPSULES) similar to Example 2 described above and the encapsulated fragrance was compared 

against the non-encapsulated or neai fragrance, 

[0116] Results are presented below: 
10 ^ 



System 


Unstirred (Nanogram/ 
Liter) 


Stirred (Nanogram/ 
Liter) 


DOWNY ULTRA + NEAT Fragrance 


17 


85 


DOWNY ULTRA + COATED CAPSULES 


690 


8674 


SUAVITEL + NEAT Fragrance 


62 


270 


SUAVITEL + COATED CAPSULES 


798 


10725 


SNUGGLE + NEAT Fragrance 


51 


124 


SNUGGLE + COATED CAPSULES 


682 


7727 



[0117] As can be seen from the above results, fragrance deposition as measured by using headspace analysis was 
slightly better using the SUAVITEL base. This could be due to the use of different softening agents and/or surfactants 

Z5 or other additives present In the base. When the capsule products were stored at elevated temperature (37°C), per- 
formance declined for all the samples, although differences in stability were observed. The SUAVITEL product was 
most stable, the SNUGGLE product less so, and the DOWNY ULTRA product was found to be the most unstable when 
using the encapuslated fragrance of the present invention. Without wishing to be bound by any specific theory, the 
differences in the performance of the fragrance is most likely due to fragrarsce leaching from the capsules. The amount 

30 of fragrance leacbirsg from the capsules is believed to be dependent on the specific surfactants used, the level of 
surfactants, pH and other factors in the product bases. 



Claims 

35 

1. A composition comprising: a fragrance material; said fragrance material being encapsulated by a polymerfo provide 
a polymer encapsulated fragrance; the polymer encapsulated fragrance being further coated by a polyamine pol- 
ymer. 

40 2. The composition of claim 1 wherein the polyamine product is a cationic polyamine product, 

3. The composition of claim 1 or claim 2 wherein the polyamine product is a reaction product of a polyamine and an 
oxirane materiaL 

45 4. The composition of claim 3 wherein the oxirane material is (chloromethyi) oxirane, (bromoethyl) oxirane ora mixture 
thereof. 

5. The compostion of claim 4 wherein the polymer coating comprises a reaction product of a polyamine and (chlo- 
romethyi) oxirane or (bromomethyl) oxirane and an additional cationic polymer 

6. The composition of any one of claims 1 to 5 wherein ttie fragrance is a liquid thereby providing a liquid core to the 
polymer encapsulated fragrance. 

7. The fragrance of any one of claims 1 to 6 wherein the fragrance material is not water soluble. 

55 

8. The composition of any one of claims 1 to 7 wherein the fragrance material is from 10 to 50 weight percent of the 
composition. 
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9. The composition of any one of daims 1 to 8 which is incorporated into a personal care, fabric care or cleaning 
product. 

10. The composition of claim 9 wlierein the personal care product is a hair shampoo, hair rinse, bar soap or body wash. 

5 

11 . A method for imparting an olfactory effective amount of fragrance into a wash-off product comprisirsg: 

providing a fragrance material; 

encapsulating the fragrance materia! with a polymer to form a polymer encapsulated fragrance; 

providing a cationic polymer to the surface of the polymer encapsulated fragrance to form a cationically coated 

polymer encapsulated material; and 

providing She coated polymer encapsulated material to a rinse off product. 

12. The method of claim 11 wherein the encapsulating pofymer is a viny! polymer; an acrylate polymer, melamlne- 
15 formaldehyde; urea formaldehyde or a mixture thereof. 

13. A wash-off product comprising an olfactory effective amount of the composition of any one of claims 1 to 10. 

14. The wash-off product of daim 13 which is a personal care, fabric care or cleaning product. 

20 

15. A wash-off product comprising the composition of any one of claims 1 to 10 and a siSicone material. 

16. The wash-off product of claim 15 wherein the wash-off product is a fabric rinse conditioner. 

25 17. The wash-off product of claim 15 or claim 16 having a surfactant level of from 5 to 30 weight percent. 

18. The wash-off product of any one of claims 15 to 17 having a calcium chloride level of from 0.05 to 1 weight percent. 

19. The wash-off product of any one of claims 1 5 io 18 where the silicone /evel is fi-om 0.5 to 8 weight perceritof product. 

20. The wash-off product of claim 1 9 wherein the wash-off product is a fabric rinse conditioner. 

21 . The wash-off product of claim 20 wherein the softening agent is provided at a level of from 1 0 to 20 weight percent. 



45 



55 
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Description 

Field of the Inventio n 

5 [0001] The present invention relates to fragrance materials that are encapsulated with a polymeric material, the 
encapsulated fragrance materials are further coated with a cationic polymer material. The encapsuiated fragrance 
maferlats are wel! suited for rinse-off applications associated with personal care and cleaning products. 

Background of the Invention 

10 

[00021 Fragrance chemicals are used in numerous products to enhance the consumer's enjoyment of a product. 
Fragrance chemicals are added to cor^sumer products such as laundry detergents, fabric softeners, soaps, detergents, 
personal care products, such as shampoos, body washes, deodorants and the like, as well as numerous otfier products, 
[0003] In order to enhance the effectiveness of the fragrance materials for the user, various technologies have been 

?5 employed to enhance the delivery of the fragrance materials at tiie desired time. One widely used technology is en- 
capsulation of the fragrance material in a protective coating. Frequently the protective coating is a polymeric material. 
The polymeric material is used to protect the fragrance material from evaporation, reaction, oxidation orothera/ise 
dissipating prior to use. A brief overview of polymeric encapsulated fragrance materials is disclosed in the foliowing 
U.S. Patents: U.S. Patent No. 4,081 ,384 discloses a sottDner or anti stat core coated by a polycondensate suitabie for 

20 use in a fabric conditioner; U.S. Pate.ntNo. 5, 11 2, 688 discloses selected fragrance materials having the proper volatility 
to be coated by coacervation with micro particles in a wait that can be activated for use in fabric conditioning; U.S. 
Patent No. 5,145,842 discloses a solid core of a fatty alcohol, ester, or other solid plus a fragrance coated by an 
aminoplast shell: and U.S. Patent No. 6,248,703 discloses various agents including fragrance in an aminoplast shell 
that is included in an extruded bar soap. 

25 [0004] While encapsulation of fragrance in a polymeric shell can help prevent fragrance degradation and loss, it is 
often not sufficient to significantly improve fragrance performance in consumer products. Therefore, methods of aiding 
the deposition of encapsulated fl-agrances have been disclosed. U.S. Patent No. 4,234,627 discloses a liquid fragrance 
coated with an aminoplast shell further coated by a water insoluble meltable cationic coating in order to improve the 
deposition of capsules from fabric conditioners. U.S. Patent No, 6,194,375 discloses the use of hydrolyzed polyvinyl 

30 alcohol to aid deposition of fragrance-polymer particles from wash products. U.S. Patent No. 6,329,067 discloses use 
of materials having free hydroxy groups or pendant cationic groups to aid In the deposition of fragranced solid particles 
from consumer products. 

[0005] Despite these and many other disciosuros there is an ongoing need for the improved deiivery of fragrance 
materials for various rinse-off products that provide improved performance. 

35 

Summary of the Inventio n 

[0006] The present invention is directed to a polymer encapsulated fragrance, the poiymer encapsulated fragrance 
being fijrther treated with a cationic polymer to improve deposition. 
40 [0007] More specifically the present invention is directed to a composition comprising: 

a fragrance material; said fragrance material encapsulated by a polymer to create a polymer encapsulated fra- 
grance; the polymer encapsulated fragrance being further coated by a cationic polymer. In a preferred embodiment 
of the invention the cationic polymer is selected from the group consisting of cationic starch and cationic guar. A 
^5 method for making the cationic coated poiymer encapsulated fragrances is also disclosed. 

[0008] The present invention is well suited for use in rinse off products, which are products that are applied to a 
substrate and then removed in some manner. Especially preferred products that use the cationic coated polymer en- 
capsulated fragrance of the present Invention include, without limitation, hair and pet shampoos, hair conditioners, 
50 laundry detergents, fabric conditioners and the like. These and other embodiments of the present invention wiil become 
apparent upon referring to the following figure and description of the invention. 

Detailed Description o f the I nvontion 

55 [0009] The fragrances suitable for use in this invention indude without limitation, any combination of fragrance, 
essential oil, plant extract or mixture thereof that is compatible with, and capable of being encapsuiated by, a polymer. 
[0010] Many types of fragrances can be employed in the present invention, the only limitation being the compatibility 
and ability to be encapsulated by the polymer being employed, and compatability with the encapsulation process used. 
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Suitable fragrances include but are not limited to fruits such as almond, app!e, cherry, grape, pear, pineapple, orange, 
strawberry, raspberry; musk, flower scents such as !avender-iike, rose-like, iris-like, and carnation-tike. Other pleasant 
scents include herbal scents such as rosemary, thyme, and sage; and woodland scents derived from pine, spruce and 
other forest smells. Fragrances may also be derived from various oils, such as essential oils, or from plant materials 
5 such as peppermint, spearmint and the like. Other familiar and popular smells can also be employed sudi as baby 
powder, popcorn, pizza, cotton candy and ttie like in the present invention. 

[0011] A list of suitable fragrances :s provided in U.S. Patents 4,534, 891, 5,112,688 and 5,145,842. Anottier source 

of suitable fragrances is found In Perfumes Cosmetics and So aps, Second Edition, edited by W. A. Poucher, 1959. 
Among the fragrances provided ir- this treatise are acacia, cassie, chypre, cytamen, fern, gardenia, hawthorn, helio- 
10 trope, honeysuckle, hyacinth, jasmine, hiac, liiy, magnolia, mimosa, narcissus, freshly-cut hay, orange blossom, orchids, 
reseda, sweet pea, trefle, tuberose, vanilla, violet, wallftower, and the like. 

[0012] As used herein olfactory effective amount is understood to mean the amount of compound in perfume com- 
positions the individuai component wll! contribute to Its particuiar olfactory characteristics, but the oifacfory effect of 
the fragrance composition will be the sum of the effects of each of the fragrance ingredients. Thus the compounds of 
15 the invention can be used to alter the aroma characteristics of the perfume composition by modifying the olfactory 
reaction contributed by another ingredient in the composition. The amount will vary depending on many factors including 
other ingredients, their relative amounts and ttie effect that is desired. 

[0013] The level of fragrance in the cafiorsic polymer coated encapsulated fragrance varies from about 5 to about 95 
weight percent, preferably from about 40 to about 95 and most preferably from about 50 to about 90 weight percent 
20 on a dry basis. In addition to the fragrance other agents can be used in conjunction with «ie fragrance and are under- 
stood to be Included. 

[0014] As noted above, the fragrance may also be combined with a variety of solvents which serve to increase the 
compatibility of the various materials, increase the overall hydrophobiclty of the blend, influence the vapor pressure of 
the materials, or serve to staicture ttie blend. Solvents performing these functions are well known in the art and include 

2S mineral oils, triglyceride oils, silicone oils, fats, waxes, fatty alcohols, and diethyl phthalate among others. 

[0015] A common feature of many encapsulation processes is that ^ey require the fragrance material to be encap- 
sulated to be dispersed in aqueous solutions of polymers, pre-condensates, surfactants, and the like prior to fomnation 
of the capsule walls. Therefore, materials having iow solubility in water, such as highly hydrophobic materials are 
preferred, as they will tend to remain in the dispersed perfume phase and partition only slightly into the aqueous solution. 

30 Fragrance materiais with Clog P values greater than 1, preferably greater than 3, and most preferably greater than 5 
will thus result in microcapsules that contain cores most similar to the original composition, and wilt have less possibility 
of reacting v;ith materials that form the capsule sheH 

[0016] One object of the present invention is to deposit capsules contaiRing fragrance cores on desired substrates 
such as cloth, hair, and skin during washing and rinsing processes. Further, it is desired that, once deposited, the 

35 capsules release the encapsuiated fragrance either by diffusion through the capsule wall, via small cracks or imper- 
fections in the capsuie wall caused by drying, physical, or mechanical means, or by large-scale rupture of the capsule 
wall. In each of these cases, the volatility of the encapsulated perfume materials is critical to both the speed and duration 
of release, w^ich in turn control consumer perception. Thus, fragrance chemicals which have higher volatility as evi- 
denced by normal boiNng points of less than 250°C, preferably less than about 225°C are preferred in cases where 

40 quick release and impact of fragrance is desired. Conversely, fragrance chemicals that have iower volatility (boiling 
points greater than 225°C) are preferred when a longer duration of aroma is desired. Of course, fragrance chemicals 
having varying volatility may be combined in any proportions to achieve the desired speed and duration of perception. 
[0017] in order to provide the highest fragrance impact from the fragrance encapsulated capsules deposited on the 
various substrates referenced above, it Is preferred that materiais with a high odor-activity be used. Materials with high 
odor-activity can be detected by sensory receptors at low concentrations In air, thus providing high fragrance perception 
from low levels of deposited capsules. This property must be balanced with the volatility as described above. Some of 
the principles mentioned above are disclosed in U.S. Patent No. 5,112,688. 

[0018] Further, it is clear that materials other than fragrances may be employed in the system described here. Ex- 
amples of other materials which may be usefully deposited from rinse-off products using the invention include sun- 
so screens, softening agents, insect repellents, and fabric conditioners, among others. 

[0019] Encapsulation of fragrances is Known in the art, see for example U.S. Patent Nos. 2,800,457, 3,870,542, 
3,516,941,3,415,758,3.041,288, 5, 112. 688, 6, 329,057, and 6,261, 483. Another discussion of fragrance encapsulation 
is found in the Kirk-Othmer Encyclopedia. 

[0020] Preferred encapsulating polymers include those formed from melamine-formaldehyde or urea-formaldehyde 
55 condensates, as well as similar types of aminoplasts. Additionally, capsules made via the simple or complex coacer- 
vation of gelatin are also preferred for use with the coating. Capsules having shell walls comprised of polyurethane, 
polyamide, pofyolefin, polysaccaharide, protein, silicone, lipid, modified cellulose, gums, polyacrylate, polyphosphate, 
polystyrene, and polyesters or combinations of these materials are also functional. 
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[0021] A representative process used for aminopiast encapsulation is disdosed in U.S. Patent No, 3,516,941 though 
it is recognized that many variations with regard to materials and process steps are possible, A representative process 
used forgeiatin encapsulation is disclosed in U.S. Patent No, 2,800,457 though it is recognized that many variations 
with regard to materials and process steps are possible. Both of these processes are discussed In the context of 

5 fragrance encapsulation for use in consumer products in U.S. Patent Nos. 4,145,184 and 5,112,688 respectively. 
[0022] Well known materials such as solvents, surfactants, emulsifiers, and the fike can be used in addition to the 
polymers described above to encapsulate the fragrance wittiout departing from the scope of the present invention. It 
is understood (hat the term encapsulated is meant to mean that the fragrance material is substantially covered in its 
entirety. Encapsiilstton C6n provide pore vacancies or interstitial openings depending on the encapsulation techniques 

10 employed. More preferably the entire fragrance material portion of the present invention is encapsulated. 

[0023] Particles comprised of fragrance and a variety of polymeric and non-polymeric matrixing materials are also 
suitable for use. These may be composed of polymers such as polyethylene, fats, waxes, or a variety of other suitable 
materials. Essentially any capsule, particle, or dispersed droplet may be used that is reasonably stable in the application 
and release of fragrance at an appropriate time once deposited. 

15 [0024] Particle and capsule diameter can vary from about 10 nanometers to about 1000 microns, preferably from 
about 50 nanometers to about 100 microns and is most preferably from about 2 to about 15 microns. The capsule 
distribution can be narrow, broad, or mijltlmodal. Multi-modal dIsWbutlons may be composed of different types of cap- 
sule chemistries, 

[0025] Once the fragrance material is encapsuiated a cationically charged water-sdubte poiymer is applied to the 

^0 fragrance encapsulated polymer. This water-soluble polymer can also be an amphoteric polymer with a ratio of cationic 
and anionic functionalities resulting in a net tota! charge of zero and positive, i.e., cationic. Those skilled in the art 
would appreciate that the charge of these polymers can be adjusted by changing the pH, depending on the product in 
which this technology is to be used. Any suitable method for coating the cationically charged materials onto the en- 
capsulated fragrance materials can be used. The nature of suitable cationically charged polymers for assisted capsuie 

25 delivery to interfaces depends on the compatibility with the capsule waW chemistry since there has to be some asso- 
ciation to the capsule wall. This association can be through physical interactions, such as hydrogen bonding, ionic 
interactions, hydrophobic interactions, electron transfer interactions or, alternatively, tfie polymer coating could be 
chemically (covalently) grafted to the capsule or particle surface. Chemical modification of the capsule or particle sur- 
face is another way to optimize anchoring of the polymer coating to capsule or particle surface. Furthermore, the 

30 capsuie and the polymer need to want to go to the desired interface and, therefore, need to be compatible with the 
chemistry (polarity, for instance) of that interface. Therefore, depending on which capsule chemistry and interface (e. 
g., cotton, polyester, hair, skin, wool) is used the cationic polymer can be selected from one or more polymers with an 
overall zero (amphoteric: mixture of cationic and anionic functional groups) or net positive charge, based on the fol- 
lowing polymer backbones: polysaccharides, polypeptides, polycarbonates, polyesters, polyoleflnic (vinyl, acrylic, acr- 

35 ylamide, poly diene), polyester, polyether, polyurethane, polyoxazoline, polyamine, silicone, polyphosphazine, olyar- 
omatic, poly heterocyclic, or polyionene, with molecular weight (MW) ranging from about 1 ,000 to about 1 000,000,000, 
preferably from about 5,000 to about 10,000,000. As used herein molecular weight is provided as weight average 
molecular weight. Optionally, these cationic polymers can be used in combination with nonionic and anionic polymers 
and surfactants, possibly through coacervate formation. 

40 [0026] A more detailed list of cationic polymers that can be used to coat the encapsulated fragrance is provided below: 
[0027] Polysaccharides include but are not limited to guar, alginates, starch, xanthan, chitosan, cellulose, dextrans, 
arable gum, carrageenan, hyaluronates. These polysaccharides can be employed with: 

(a) cationic modification and alkoxy-cationic modifications, such as cationic hydroxyethyl, cationic hydroxy propyl, 
« For example, cationic reagents of choice are 3-chloro-2-hydroxypropyl trimethylammonium chloride or its epoxy 

version. Another example is grafl-copolymers of poiyDADiVl AC on cellulose like in Celquat L-200 (Polyquaternium- 
4), Polyquaternium-10 and PolyqLiaternium-24, commercially available from National Starch, Bridgewater, N.J,; 

(b) aldehyde, carboxyl, succinate, acetate, aikyi, amide, sulfonate, ethoxy, propoxy, butoxy, and combinations of 
these functionatities. Any combination of Amylose and Amylopectin and overall molecular weight of the pofysac- 

so charide; and 

(c) any hydrophobic modification (compared to the polarity of the polysaccharide backbone). 

[0028] The above modifications described in (a), (b) and (c) can be in any ratio and the degree of functionailzation 
up to complete substitution of all functionalizable groups, and as long as the theoretical net charge of the polymer is 
65 zero (mixture of cationic and anionic functional groups) or preferably positive. Furthermore, up to 5 different types of 
functional groups may be attached to the polysaccharides. Also, polymer graft chains may be differently modified than 
the backbone. The counterions can be any hallde ion or organic counter ion. U.S. Patent Nos. 6,297,203 and U.S. 
6,200,554. 
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[0029] Another source of cationic polymers contain protonatable amine groups so that the overall net charge is zero 
(amphoteric: mixture of cationic and anionic functional groups) or positive. The pH during use will detennine the overall 
net charge of the poiymer. Examples are silk protein, zein, gelatin, keratin, collagen and any polypeptide, such as 
poly lysine. 

5 [0030] Further cationic polymers include poly vinyl polymers, with up to 5 different types of monomers, having the 
monomer generic formula -C(R2){R1 )-CR2R3-. Any co-monomer from the types Sisted in this specification may also 
be used. The overall polymer will have a net theorelicat positive charge or equal to zero (mixture of cationic and anionic 
functional groups). Where R1 is any alkanes from C1-C25 or H; the number of double bonds ranges from 0-5. Further- 
more, R1 can be an alkoxyiated fatty alcohol with any alkoxy carbon-tength, number of aikoxy groups and C1-C25 

f alkyi chain length. R1 can also be a liquid crystailine moiety that can render ihe polymer thermotropic liquid crystalline 
properties, or the alkanes selected can result in side-chain meiting. In the above formula R2 is H or CH3; and R3 is 
-C1, 'NH2, -NHR1, -NR1R2, -NR1R2 R6 (where R6 = R1, R2. or -CH2-COOH or its salt), -NH-C(0)-H, -C(0)-NH2 
(amide), -C(0)-N(R2)(R2')(R2"), -OH, styrene sulfonate, pyridine, pyridine-N-oxide, quaternized pyridine, imidazoiin- 
ium halide, imidazoNum halide, imidazol, piperidine, pyrroiidone, alkyl-substituted pynrolidone, caprolactam or pyridine, 

f5 phenyl-R4 or naphthalene-R5 where R4 arid R5 are R1 , R2, R3, sulfonic acid or its aSkali salt -COOH, -COO- aikali 
salt, ethoxy sulphate or any other organic counter ion. Any mixture or these R3 groups may be used. Further suitable 
cationic polymers containing hydroxy alky! vinyl amine units, as disclosed in U.S. Patent No 6,057,404. 
[0031j Another class of materials are polyacrylates, wi^ up to 5 different types of monomers, having the monomer 
generic formula; -CH(R1)-C(R2){CO-R3-R4)-, Any co-monomer from the types listed in this specification may also be 

20 used. The overall polymer will have a net theoreticai positive charge or equal to zero (mixture of cationic and anionic 
functional groups). In the above formula R1 is any alkane from C1-C25 or H with number of double bonds from 0-5,ar- 
omatic moieties, polysiloxane, or mixtures thereof. Furthermore, R1 can be an alkoxyla-ed fatty alcohol with any a koxy 
carbon-length, number of alkoxy groups and C1-C25 alkyI chain length. R1 can aiso be a liquid crystalline moiety that 
can render the polymer themiotropic liquid crystalline properties, or the alkanes selected can result in side-chain melt- 

25 ing, R2 is H or CHS; R3 is alkyI alcohol 01-25 or an alkylene oxide with any number of double bonds, or R3 may be 
absent such that the 0=0 bond is (via the C-atom) directly connected to R4. R4 can be: -NH2, NHR1 , -NR1 R2, -NR1 R2 
R6 (where R6 = R1, R2, or -CH2-C00H or its salt), -NH-C(O)-, sulfo betaine, betaihe, polyethylene oxide, poly(ethyl- 
eneoxide/propylene oxide/butylene oxide) grafts with any end group, H, OH, styrene sulfonate, pyridine, quaternized 
pyridine, alkyl-substituted pyrroiidone or pyridine, pyridine-N-oxide, imidazolinium halide, imidazolium halide, tmidazol, 

30 piperidine, -OR1, -OH, -COOH alkali salt, sulfonate, ethoxy sulphate, pyrroiidone, caprolactam, phenyl-R4 or naph- 
tha!ene-R5 where R4 and R5 are R1 , R2, R3, sulfonic acid or its alkali salt or organic counter ion. Any mixture or these 
R3 groups may be used. Also, glyoxylated cationic polyacrylamides can be used. Typicai poiymers of choice are those 
corUaining the cationtc monomer dimethyfaminoethyi methacryiate (DMAEMA) or methacrylamidopropyl trimethyi am- 
monium chloride (MAPTAC). DMAEMA can be found in Gafquat and Gaffix VC-713 polymers from ISP. MAPTAC can 

35 be found in BASF's Luviquat PQ11 PN and ISP's Gafquat HS100. 

[0032] Another group of polymers that can be used are those that contain cationic groups in the main chain or back- 
bone. Included in this group are: 



(1 ) polyalkylene imines such as polyethylene imlne, commercially available as Lupasol from BASF Any molecular 
40 weight and any degree of crosslinking of this polymer can be used in the present invention; 

(2) ionenes having the general formula set forth as 

-[ N(+)R1R2-A1-N(R5)-X-N(R6)-A2-N(+)R3R4-A3 In- 2Z-. as disclosed in U.S. Patent Nos. 4,395,541 and 
U.S. 4,597,962; 

(3) adipic acid/dimethyl amino hydroxy propyl diethyiene triamine copolymers, such as Cartaretin F-4 and F-23, 
4S commercially available from Sandoz; 

(4) polymers of the genera! formuia-[N(CH3)2-(CH2)x-NH-(CO)-NH-(CH2)y-N(CH3)2)-(CH2)z-0-(CH2)p|n-, with 
X, y, z, p=1-12, and n according to the molecular weight requirements. Examples are Polyquaternium 2 (Mirapol 
A-15), Poiyquaternium-17 (Mirapo! AD-1), and Poiyquaternium-18 (Mirapol AZ-1). 

50 [0033] Other polymers include cationic polystloxanes and cationic polysiloxanes with carbon-based grafts with a net 
theoretical positive charge or equal to zero (mixture of cationic and anionic functional groups). This includes cationtc 
end-group functionalized silicones (i.e. Polyquaternium-80). Silicones with general structure: -{-Si(R1 }(R2)-0-)x-[Si 
(R3)(R2)-0-]y- where R1 is any alkane from C1-C25 or H with number of double bonds from 0-5,aromatic moieties, 
polysiloxane grafts, or mixtures thereof. R1 can also be a liquid crystailine moiety that can render the polymer thermo- 

55 tropic iiquid crystalline properties, or the alkanes selected can resuit in side-chain melting. R2 can be H or CH3 and 
R3 can be -R1-R4, where R4 can be -NH2, -NHR1, -NR1R2, -NR1R2R6 (where R6 = R1, R2, or-CH2-COOH or its 
salt), -NH-C{0)-, -COOH, -COO- alkali salt, any C1-25 alcohol, -C(0)-NH2 (amide), -C(0)-N(R2)(R2')(R2"), sulfo 
betaine, betaine, polyethylene oxide, poly(ethyleneoxide/propyiene oxide/butylene oxide) grafts with any end group. 
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H, -OH, styrene sulfonate, pyridine, quaternizeci pyridine, aikyi-substituted pyrrolidone or pyridine, pyridine-N-oxide, 
imidazolinium halide, imidazolium haiide, imidazol, piperidine, pyrrolidone, caproiaoSam, -COOH, -COO- alkali salt, 
sulfonate, ethoxy sulphate phenyl-R5 or naphthalene-R6 wtiere R5 and R6 are R1. R2, R3, sulfonic acid or its alkali 
sail or organic counter ion. R3 can also be -{CH2)x-0-CH2-CH{OH)-CH2-N(CH3)2^:H2-COOH and its safts. Any 

5 mixture of these R3 groups can be selected, X and y can be varied as long as the theoretical net charge of the polymer 
is zero (amphoteric) or positive, in addition, polysiloxanes containing up to 5 different types of monomeric units may 
be used. Examples of suitable polysiioxanes are found in U.S. Patent Nos. 4,395,541 4,597,962 and U.S.6,200,564. 
Another group of polymers that can be used to improve capsule/parlicie deposition are phospholipids that are modified 
with cationic polysiioxanes. Examples of these polymers are found in U.S. Patent No. 5,849,31 3, WO Patent Application 

« 9518096A1 and European Patent EP0737183B1. 

[0034] Furthermore, copolymers of silicones and polysaccharides and proteins can be used (Crodasone Series). 
[0035] Another class of polymers include polyethylene oxide-co-propyleneoxide-co-butylene oxide polymers of any 
ethylene oxide/propylene oxide / butylene oxide ratio with cationic groups resutUng in a net theoretical positive charge 
or equaS to zero (amphoteric). The general structure is: 

15 

R3-(BuO)z"(PO)y"(EO)x" \ / (EO)x(PO)y(BuO)z-R1 



(R5)N-{CH2)y-N(R6) 



R4-(BuO)z"'{PO)y-(EO)x"7 \ (EO)x'(PO)y'(BuO)z'-R2 

25 where R1 ,2,3,4 is -NH2, -N(R)3- X+, R with R being H or any alkyi group. R5,6 is -CH3 or H. Counter ions can be any 
haiide ion or organic counter ion. X, Y. may be any integer, any distribution with an average and a standard deviation 
and all 12 can be different. Examples of such polymers are the commercially available TETRONIC brand polymers. 
[0036] Suitable polyheterocydic (the different molecules appearing in the backbone) polymers include the pipera- 
zlne-alkylene main chain copolymers disclosed in Ind. Eng. Chem, Fundam,, (1986), 25, pp.120-125, by Isamu Kashikt 

30 and Akira Suzuki. 

[0037] Also suitable for use in the present invention are copolymers containing monomers with cationic charge in 
the primary polymer chain. Up to 5 different types of monomers may be used, Any co-monomer from the types fisted 
in this specification may also be used. Examples of such polymers are poly diaiiyi dimethyl ammonium halides (Poly- 
DADMAC) copolymers of DADMAC with vinyl pyrrolidone, acr^iamides, imidazoles, imidazolinium halides, etc. These 
35 polymers are disclosed in Henkel EP0327927A2 and POT Patent Application 01/62376A1. Also suitable are Poly- 
quaternium-6 {Merquat 100), Polyquaternium-7 (Merquats S, 550, and 2200), Polyquatemium-22 (Merquats 280 and 
295) and Polyquatemium-39 (Merquat Plus 3330), available from Ondeo Nalco. 

[0038] Polymers containing non-nitrogen cationic monomers of the general type -CI-I2-C{R1 )(R2-R3-R4)- can be 
used with: Ri being a -H orC1-C20 hydrocarbon. R2 is a disubstituted benzene ring or an ester, ether, or amide linkage. 
« R3 is a C1-C20 hydrocarbon, preferably C1-C10, more preferably C1-C4. R4 can be a trialkyi phosphonium, dialkyi 
sulfonium, or a benzopyrilium group, each with a haiide counter ion. AlkyI groups for R4 are C1-C20 hydrocarbon, 
most preferably methyl and t-butyl. These monomers can be copolymerized with up to 5 different types of monomers. 
Any co-monomer from the types listed in this specification may also be used. 

[0039] Substantivity of these polymers may be further improved through formulation with cationic, amphoteric and 
45 nonionfc surfactants and emulsifiers, or by coacervateformatiors between surfactants and polymers or between different 
polymers. Combinations of polymeric systems (including Uiose menUoned previously) may be used for this purpose 
as well as those disclosed in EP1 995/0004001 85. 

[0040] Furthermore, polymerization of the monomers listed above into a block, graft or star (with various arms) pol- 
ymers can often increase ttie substantivity toward various surfaces. The monomers in the various blocks, graft and 

50 arms can be selected from the various polymer classes listed in this specification. 

[0041] The preferred cationically charged materials are selected from the group consisting of cationically modified 
starch and cationically modified guar, polymers comprising poly diallyl dimethyl ammonium halides (PolyDADMAC), 
and copolymers of DADMAC with vinyl pyrrolidone, acrylamides, imidazoles, imidazolinium halides, and the like. For 
instance, Polyquaternium-6, 7, 22 and 39, all available from Ondeo Nafco. 

55 [0042] The preferred cationic starch has a molecular weight of from about 100,000 to about 500,000,000, preferably 
from about 200,000 to about 10,000,000 and most preferably from about 250,000 to about 5,000,000. The preferred 
cationic starch products are HI-CAT CWS42 and HI-CAT 02 and are commercially available from ROQUETTE AMER- 
ICA, Inc. 
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[0043] The preferred cationic guar has a molecular weight of from about 50,000 to about 5,000,000. The preferred 
cationic guar products are Jaguar C-162 and Jaguar C-17 and are commercially available from Rhodia Inc. 
[0044] The level of cationic polymer is from about 1% to about 3000%. preferably from about 5% to about 1000% 
and most preferably from about 10% to about 500% of the fragrance containing composit/oris, based on a ratio with 

5 the fragrance on a dry basis. 

[0045] The weight ratio of the encapsulating polymer to fragrance is from about 1 :25 to about 1:1. Preferred products 
have had the weight ratio of the encapsulating polymer to fragrance varying from about 1 :1 0 to about 4:96. 
[0046] For example, if a capsule blend has 20 weight % fragrance artd 20 weight % polymer, the polymer ratio would 
be (20/20) multiplied by 100 (%) = 100%, 

10 [0047] The present invention, ihe encapsulated fragrance is we)l suited for wash-off products. Wash-off products are 
understood to be those products that are applied for a given period of time and then are removed. These products are 
common in areas such as laundry products, and include detergents, fabric conditioners, and the tike: as well as persona! 
care products which include shampoos, hair rinses, body washes, soaps and the like. 

[0048] We have discovered that the present invention is advantageously applied to products, including fabric rinse 
IS conditioners, having a pH of less than 7, preferably less than about 5 and most preferably less than about 4. 

[0049] A better product, including wash-off products such as fabric rinse conditioner is also obtained when the salt 
level Is limited. The improvement in ttie fabric rinse conditioner Is noted by a longer lasting and/or improved delivery 
of fragrance. One method of improving the delivery of the encapsulated fragrance is to limit the amount of salt in the 
product base. Preferably the level of salt in the rinse conditioner product is less than or equal to about 1 weight percent 
20 by weigh in the product, preferably less than about 0.5 weight percent and most preferably less than about 0.1 weight 
percent, 

[0050] More specifically we have discovered that limiting the leve[ of caicium chloride will improve the delivsry o' the 
fragrance using the encapsulated fragrance of the present invention. Improved fragrance delivery is provided by limiting 
the amount of calcium chloride to less than about 2 weight percent, typicaliy less than 1 weight percent and more 

25 preferably less than 0.5 weight percent. As it is known in the art, calcium chloride is added to control viscosity of the 
formufations, so there is trade-off between the viscosity and fragrance delivery. We have discovered suitable formufa- 
tions with calcium chloride levels of from about 0,05 to about 1 weight percent of the formulation, preferably from about 
0,1 to about 0.7 and most preferably from about 0.25 to about 0.5 weight percent of the formulation. We have discovered 
that limiting the level of calcium chloride level as set forth above Is particularly advantageous in fabric rinse oondrtioner 

30 products. 

[0051] Another means for improving the performance of delivery of the encapsulated fragrance of the present inven- 
tion is to timit the level of some softening agents. We have discovered that limiting the softening actives, such as 
triefhanolamine quaternary, diethanoiamine quaternary, ACCOSOFT cationic surfactants (Stepan Chemical), ordital- 
low dimettiyl ammonium chloride (DTDMAC), to an amount of from about 5 to about 30 weight percent of the product, 
35 preferably from about 1 0 to about 20 and more preferably from atxout 12 to 1 4 weight percent of a fabric rinse condNioner 
product will improve the performance of the fragrance. The above softening agents are well known In the art and are 
disclosed in U.S. Patents 6,521 ,589 and 6,180594. 

[0052] Yet another means for improving fragrance delivery of the present Invention is to limit the level of the non- 
ionic surfactants employed In the product, including a fabric softening product. Many non-ionic surfactants are known 

40 in the art and Include ali<yl ethoxylate, commercially available as NEODOL (Shel! Oil Company), nonyl phenol efhox- 
ylaie, TWEEN surfactants (IC! Americas Inc.), and the like. We have discovered that the encapsulated fragrance of 
the present invention are advantageously used when the non-ionic surfactant level s celow about 5 weight percent of 
the product, preferably less than abotit 1 weight percent and most preferably less tl .ar: 0.5 weight percent. 
[0053] Yet another means for enhancing the fabric softener product is to limit the level of co- solvent included in the 

45 fabric softener in addition to water. Reducing the level of co solvents such as ethanol and Isopropanol to less ttian 
about 5 weight percent of ttie product, preferably less than about 2 and most preferably less than about 1 weight percent 
of the fabric softener product has been found to Improve fragrance delivery. 

[0054] Improved fragrance perfonmance includes longer lasting fragrance, Improved substantivity of the fragrance 
on cloth or the ability to provide improved fragrance notes, such as specific fragrance notes through the use of the 
so present invention. 

[0055] Whiie the above description is primarily to fabric rinse conditioner products, additional studies for shampoos, 
detergent and other cleaning products have also led to preferred embodiments for these products as well. 
[0056] As was found for fabric rinse conditioners, additional studies have determined that lower pH is desirable for 
the delivery of fragrance when used in the product base. The preferred bases are neutral or mildly acidic, preferably 
55 having a pH of 7, more preferably less than about 5 and most preferably less than about 4 for shampoos, detergent 
and other cleaning products. 

[0057] We have found that powder detergent and other cleaning products provide enhanced fragrance delivery when 
the material coating the encapsulating polymer is also neutral or slightly acidic. Preferred materials are NaHS04, acetic 
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acid, citric acid and otiier similar acidic materials and their mixtures. These materials have a pH of less than about 7, 
preferably less than about 5 and most preferably less than about 4. 

(0058] As was described with fabric rinse conditioners, lower surfactant levels were advantageously emptoyed in 
shampoos, detergents and other cleaning products bases with the present invention. The level of surfactant is prefer- 

5 ably less than about 30, more preferably less than about 20 and most preferably less tdan about 1 0 weight percent of 
the product base. A similar finding was found with preferred levels of salt In shampoos, detergents and other cleaning 
products as was found in fabric rinse conditioners. The salt level Is preferably less than about 5 weight percent, more 
preferably less than about 2 and most preferably less than 0.5 weight percent of the product. 
[0059] Lower solvent levels found in the base improves the fragrance delivery in shampoos, detergents and other 

10 cleaning products as well. Solvents, include but are not iimited to, ethanol, isopropano!. dipropylene glycol in addition 
to the water base and the hydrotope ievel is preferably less than 5 weight percent, preferably less than about 2 and 
most preferably less than 1 weight percent of the total product base. 

[0060] A preferred surfactant base for shampoos, detergents and other cleaning products was found to be ethoxy- 
jated surfactants such as alkyi ethoxylated sulfates, (0,2-0^4) (ethylene oxide)nS04M; or ethoxylated carboxylate 

1S surfactants (Ci2-Ci4)(Ethylene oxide)nCOOM where n is from 1 to about 1 5 and M is Na*, or NH4+ cation. A more 
preferred class of surfactants for use in the present invention was zwitterionic surfactants siich as the alkyI amine 
oxides, taurides, betaines and sulfobetaines. Zwitterionic surfactants are disclosed In greater detail in U.S. Patent 
6,569,326. Other commercially available surfactants are AMPHOSOL series of betaines {Stepan Chemical); TEGO- 
TIAN by Goldschmidt: and HOSTAPAN and ARKOPAN by Clariant 

20 [0061] The most preferred surfactant system to be employed with Itie encapsuiated fragrance system of the present 
invention was 'ound to be non-ionic surfactants. Nonionic surfactants that may be used include the primary and sec- 
ondan/ aicohol ethoxylates, especiaily ihe Cg-Cjo aliphatic alcohols ethoxylated with an average of from 1 to20moies 
of ethylene oxide per moie of alcohol, and more espectaily the C^^-C-^c, primary and secondary aliphatic alcohols ethox- 
ylated with an average of from 1 to 10 moles of ethylene oxide per mole of alcohol. Non-ethoxylated nonionic surfactants 

25 include alkylpolyglycosides, glycerol monoethers, and polyhydroxyamides (glucamide). These nonionic surfactants 
are disclosed in U.S. Patent 6,517,588. 

[0062] Polymers that are known as deposition aids, and in a preferred embodiment are also cationic can be found 
in the foflowing resources: 



30 Encyclopedia of Pofymers and Thickeners for Cosmetics, Robert Lochhead and William From, In Cosmefics & 

Toiletries, Vol. 108, May 1993, pp. 95-138; 

Modified S tarches: P roperties & Uses , O. B. Wurzburg, CRC Press, 1986. Specifically, Chapters 3, 8, and 10; 

U.S. Patent Nos. 6,190,678 and 6,200,554; and 

PCT Patent Application WO 01/62376A1 assigned to Henkel. 

35 

[0063] The rinse-off products that are advantageously used with the polymer encapsulated fragrance of the present 
Invention inciude laundry detergents, fabric softeners, bleaches, brighteners. personal care products such as sham- 
poos, rinses, creams, body washes and the like. These may be liquids, solids, pastes, or gels, of any physical form. 
Also included in the use of the encapsulated fragrance are applications where a second active Ingredient Is included 
fo to provide additional benefits for an application. The additional beneficial ingredients include fabric softening ingredi- 
ents, skin moisturizers, sunscreen, insect repellent and other ingredients as may be helpful in a given appiication. Also 
included are She beneficiai agents alone, that is without the fragrance, 

[0064] While the preferred coating materials may be simply dissolved in water and mixed with a suspension of cap- 
sules prior to addition to the final product, other modes of coating use and application are also possible, These modes 

45 include drying the coating solution in combination with the capsule suspension for use in dry products such as deter- 
gents, or using higher concentrations of coating such that a gel structure is formed, or combining the coating material 
with other polymers or adjuvants which serve to improve physical characteristics or base compatibility. Drying or re- 
ducing the water content of the capsule suspension prior to coating addition is also possible, and may be preferable 
when using some coating materials. Further, when using some coating materials it Is possible to add the coating to 

50 the application base separately from the encapsulated fragrance. 

[0065] Solvents or co-solvents other than water may also be employed with the coating materials. Solvents that can 
be employed here are (i) poiyols, such as ethylene glycol, propylene glycol, glycerol, and the like, (ii) highly polar 
organic solvents such as pyrrolidine, acetamide, ethyiene diamine, piperazine, and the like, (iii) humectants/plasticizers 
for polar polymers such as monosaccharides (glucose, suc-ose, etc.), amino acids, ureas and hydroxyethyl modified 

55 ureas, and the like, (iv) plasticizers for less polar polymers, such as diisodecyl adipate (DIDA), phthalate esters, and 
the iike. 

[0066] The coating po!ymer(s) may also be added to a suspension of capsules that contain reactive components 
such that the coating becomes chemically (covalenfly) grafted to the capsule wait, or the coating polymer(s) may be 
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added during the crossHnking stage of the capsule wall such that covalent partial grafting of the coating takes place. 
[0067] The present invention also Includes the incorporation of a silicone or a siloxane material info a product that 
contains encapsuiated fragrances of the present invention. As used herein silicone is meant to include both silicone 
and siloxane materials. Also included in the definition of silicone matertais are the catfonic and quaterni^ed of the 

s silicones. These materials are well known irt the art and include both linear and branched polymers. 

[0068] In addition to silicones, the present invention also includes the use of mmerai oils, triglyceride oils and sucrose 
polyester materials In a similar matter as the silicone materials. For brevity, these materials are understood to be 
included in the term silicone as used in this specification unless noted to the contrary. Those with skill in the art will 
also appreciate that it is possible to incorporate a siilcofie in combination with mineral oils and the like in carrying out 

10 the present invention. 

[0069] The silicone materia! is preferably admixed to the encapsuiated fragrance-containing product after the fra- 
grance materials are encapsulated. Optionally, the silicorie material may be mixed directly with the product base either 
before or after tlie encapsulated fragrance has been added. 

[0070] Suitable stlicone materials include amodiemthicone, polymethylalkyi siloxanes, potydimetiiylalkyi siloxanes, 
IS dimethicone, dimelhicone copoiyol, dimethiconol, disiloxane, cyclohexasiloxane, cyclomethlcone, cyclopentasiloxane, 
phenyl dimethicone, phenyl trimelhicone, silicone quaternarary materials includirig silicone quatemium-8, and silicone 
quaternium-1 2, trimethylslloxyamidodimethicone, trimethylsiloxysillcate and the like. These materials are commercially 
well known materials and are available from suppliers such as Dow Coming, Shin-Etsu, Wacker Silicones Corporation 
and the like. The preferred silicon is Dow Coming 245 Fluid (Dow Coming, Midland Michigan), which is described as 
20 containing greater than about 60 weight percent decame%lcyclopentasiloxane and less than or equal to about 4 
weight percent dimethytcyclosiloxanes. 

[0071] Amino functional silicone oils such as those described in U.S. Patents 6,395,234 and 6,436,383 may also be 
used in the present invention. 

[0072] Preferably the silicone materials of the present inventiori have a molecular weight (Mw) of from about 100 to 
25 about 200,000, preferably from about 200 to about 100,00 and most preferably from about 300 to about 50.000. 

[0073] The viscosity of the silicone materials is typically from 0.5 to about 25, preferably from about 1 to about 15 
and most preferably from about 2 to about 10 millimeters^sec-l using the Corporate Test Method as described in the 
Dow Corning product brochures. 

[0074] The level of silicons used In the present invention varies by product, but is typically less than 10 percent by 
30 weight, typically from about 0.5 to about 8 weight percent of the total weight of product. Preferably the silicon level Is 
from about 2 to about 6 and most preferably from about 3 to about 5 weight percent of the total weight of the product. 
[0075] The silicon fluid can be added to a wide array of products in order to enhance the delivery of fragrance. 
Suitable products include fabric conditioners and detergents, personal care products such as shampoos, liquid soap, 
body washes and the like; as well as in applications such as fine fragrances and colognes. 
35 [0076] For example, a representative formulation for a fabric softener rinse product would include the following ma- 
terials: 

cationic quaternary ammonia softeners from about 3 to about 30 weight percent; 

the encapsulated fragrance product of the present invention fi-om about 0,1 to about 5 weight percent; and 
40 a silicone oil form about 1 to about 10 weight percent. 

[0077] The remainder of the fabric softener product may additionally contain, without limitation, brighteners, dispers- 
ibiiity aids, surfactants, stabilizers, soil release agents and water. 

[0078] Without wishing to be bound by any theory it is believed that the siHcone fluid prevents the encapsulated 
45 fragrance material from leaching from the capsule. Although the encapsulation materials are provided to prevent the 
loss of fragrance before usage, it is believed that the surfactants found in detergents, fabric conditioners, shampoos 
and other wash-off products over time ieach some of the fragrance from the capsule during storage and before use. 
The addition of the silicone fluids to the fragrance-containing capsule materials is believed to coat the encapsulation 
materiais with a layer of silicon that prevents the leaching of the fragrance. Another rationale for the improvement of 
50 the delivery of fragrance by the addition of siSicone oils is that the oils fill vesticles In the product base. The product 
base such as a detergent, contains high levels of surfactant, and it is theorized that the high level of surfactant in the 
product bases over time removes the fragrance from the capsule. The addition of silicone to the slun-y containing the 
encapsulated fragrance is theorized to slow the leaching of the fragrance by the surfactant, thereby providing additional 
and longer lasting fragrance to be delivered overtime. 
56 [0079] In another embodiment of the present invention, we have discovered that the cationic coating is not required 
and thai the inciusion of silicon in She encapsulated mixture can provide satisfactory performance in the delivery of the 
fragrance. In this embodiment of the invention, the fragrance is encapsulated by the polymeric materials described 
above, and the level of silicon described above is provided to the encapsulated fragrance. 
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[0080] More specifically the present invention is directed to a composition comprising a fragrance material, said 
fragrance materia! encapsulated by a poiymerto provide a poiymer encapsulated fragrance, said polynnerencapsuiated 
fragrance further provided with a silicone material. This embodiment differs from other embodiments of the present 
invention in that the cationic polymer is not provided. The silicone oil is provided without a cationic polymer present. 
5 A description of the suitable silicone oils is provided above as well as the level of the silicon oil that is used. 

[0081] The polymer encapsulated silicon material can be provided into a wide range of products, including rinse-off 
products including but not limited to fabric rinse conditioners, detergents, shampoos, body washes, and other cleaning 
products. 

[0082] A preferred embodiment of the present invention is exemplified by the following formulation: 

catioriic quaternary ammonia softeners from about 3 to about 30 weight percent; 

polymer encapsulated capsules containing fragrance from about 0.1 to about 5 weight percent; and 

silicons oils from about 1 to about 1 0 weight percent. 

15 [0083] The remainder of the formulation comprises water, bleaching agents, stain removers, and other ingredients 
known to ttiose with skill in the art. 

[0084] Further, if stability of the capsule and coating system is compromised by inclusion in the product base, product 
forms which separate the bulk of the base from the fragrance composition may be employed. The cationic coated 
polymer particles of the present invention may be provided in solid and liquid fomis depending on the other materials 

20 to be used, in order to provide the cationic coated polymer in a dry form, it is preferable that the materials be dried 
using drying techniques well known in the art. In a preferred embodiment the materials are spray dried at the appropriate 
conditions. The spray dried particles may also be sized to provide for consistent par;ic)e size and particle size distri- 
bution. One application in which it would be advantageous to Include dry particles of the present invention would be 
incorporated in a powdered laundry detergent. Aiternatively wet capsule-coating slurries may be absorbed onto suitable 

25 dry powders to yield a fiowable solid suitable for dry product use. 

[0085] The mechanism of action of the present invention is not completely understood at this time. It is thought that 
the cationic polymer solution coats and associates with the polymeric capsules, thus imparting a positive charge which 
interacts with either the base or substrate in such a way as to substantially improve capsule deposition to the substrate 
surface. 

30 [0086] It should be noted that the cationic character of the polymer coating used is not sufficient to determine whether 
it is functional with regard to improving capsule or particle deposition. Without wishing to be bound by theory, it is 
hypothesized that while cationic charge provides an affinity to the normally anionic substrates of interest (i.e. hair, skin, 
and cloth), other physical characteristics of the polymer are also important to functionality. Additionally, interactions 
between the capsule or particle surface, base ingredients, and the coating polymer are thought to be important to 

35 improving deposition to a given substrate. 

[0087] Use of the coating systems described below allows for more efficient deposition of capsules, particles, and 
dispersed droplets that are coated by the cationtcally charged polymer. Without wishing to be bound by any theory it 
is believed that the advantages of the present Invention is created by the combination ofthecationically charged coating 
which Is helpful in adhering to the substrate to which the product is applied with a capsule or particle containing fra- 

40 grance. Once the encapsulated particle is adhered to the substrate we have found that the encapsulated fragrance 
can be delivered by the fracturing or compromising of the polymer coating by actions such as brushing hair, movement 
of the fabric, brushing of the skin etc. 

[0088] One measurement of the enhancement of the present invention in delivering the fragrance and other ingre- 
dients of the present invention is done by headspace analysis. Headspace analysis can provide a measure of the 

■*5 fragrance materia! contained on the desired substrate provided by the present invention. The present invention will 
provide a much higher level of fragrance on the substrate compared to the amount of fragrance deposited on the 
substrate by convenfionaf means. As demonstrated by the following examples, the present invention can deliver more 
than about twice the level of fragrance to a substrate than common approaches, preferably more than about three 
times the level of fragrance and preferably more than about five times ttie level of fragrance than traditional approaches. 

so [0089] For example, this may be detenmined by measuring the level of fragrance imparted to a test hair swatch 
containing fragrance in a shampoo by conventional means as compared to the level of fragrance imparted by the 
present invention. The same fragrance should be used and similar test hair pieces shouid be washed in a similar 
manner. After brushing to release the fragrance from the hair, the level of fragrance on the test hair swatches of the 
control and the fragrance of the present invention could be measured by headspace analysis. Due to the superior 

55 adhesion of fragrarice to hair by the present invention, the headspace analysis of the respective samples will demon- 
strate an improved level of fragrance as compared to fragrance applied by conventional means. 
[0090] To better control and measure ttie fragrance release upon brushing or rubbing from a substrate (i.e., hair or 
cotton cloth), a fixed-weight of the washed and dried substrate will be placed in a custom-made glass vessel containing 
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SiLCOSTEEL {Resteck Corp., Bellefont, PA) treated steel bail bearings. Headspace will be collected from the vessel 
using a Tenax trap (Supeloo, Inc., Bellafonte, PA) upon equilibration. A second headspace will be collected after tiie 
substrate-containing vessel is shaken along with the steel beads on a flat bed shakerfor 20 minutes. Fragrance present 
in the headspace from unshaken and shaken substrates and subsequently absorbed in the Tenax traps is desorbed 

5 througli a Gerstel ttiermal desorption system (Gersteel, Inc., Baltimore, MD). Desorbed fragrance volatiles are injected 
into a gas chromatograph {Hewlett-Packard, Model Agiient 6890) equipped with a flame ionization detector. Area counts 
of individual fragrance components, identified based on the retention time, are then collected and analyzed. 
[0091 1 These and additional modifications and improvements of the present invention may also be apparent to tfiose 
with ordinary skill in the art. The particular combinations of elements described and illustrated herein are intended only 

^0 to represent only a certair» embodiment of the present invention and are not intended to serve as limitations of alternative 
articles within the spirit and scope of the invention. All materials are reported In weight percent unless noted othenwise. 
As used herein ail percentages are understood to be weight percent. 

EXAMPLE 1 

15 

Preparation of Fragrance 

[0092] The foilowing ingredients were mixed to formulate the fragrance that w^as used In the following examples. 
Unless noted to the contrary alt ingredients are available from International Flavors & Fragrances Inc., N.Y., N.Y., knovm 
20 to those with skill in the art as IFF. P&G is understood to be Procter & Gamble Company of Cincinnati, OH. 



Ingredients 


Parts by 
weight 


Ethyl-2-methyl valerate 


7.143 


Limonene 


7.143 


Dihyro myrcenol 


7.143 


Phenyl ethyl alcohol 


7.143 


Benzyl acetate 


7,143 


Dimethyl benzyl carbonate acetate 


7.143 


Methyl nonyl acetaidehyde 


7.143 


CYCLACET (IFF) 


7.143 


LiLIAL (Givaudan) 


7.143 


Hexyl salicylate 


7.143 


Tonalid 


7.143 


Geranio) 


7.143 


Methoxy naphthalene 


7.143 


Beta ionone 


7.143 



EXAMPLE 2 

Preparation of Cation ic Polymer-Coated Capsules 

5(j [0093] Incividual polymer solutions were prepared by mixing selected cationic polymers at 5% by weight in 50°C 
warm waler until fully dissolved under constant stirring. Cationic polymers used in this example are the following: 
cationic starch (HI-CAT CWS42 from Roquette America Inc.), cationic guar (Jaguar C-1 62 from Rhodia inc.], Luviquat 
(HM550 and PQ11-PN from BASF Aktengesellschaft Inc.), Abil Quat (3474 from Degussa Goldschmidt Chemical 
Corp.), and Cel Quat (L-200 from National Starch in.). 

^ [0094] Cationic polymer-coated capsules were prepared by mixing uncoated fragrance-containing capsules and the 
po/ymer solution specified above at the level of desire. In ttiis example, melamine-formaldehyde capsule slurry (un- 
coated capsules made by Cellessence international Ltd., West Molesey, Surrey, UK) that contains approximately 32% 
by weight of the fragrance and 57% by weight of water was used. To make the capsule slurry, a copolymer of poly 
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acrylamide and acrylic acid was first dispersed in water togetiier with a methylated meiamine-formaidehyde resin. 
Fragrance was then added into tlie solution with high speed shearing to form small droplets. Curing of tlie polymeric 
film over (he fragrance droplets as capsule wall effected by increasing the solution pH to polymerize She polymers 
followed by heating the solution to 50 to 85°C. To prepare cationic capsule slurry that contains cationic polymers at 
5 63% by weight of the fragrance, 2.84 grams of the polymer solution was mixed with 0,7 grams of the capsule slurry 
unti! homogeneous. 

[0095} Three different cationic capsule slurries were prepared using cationic starch {HI-CAT CWS42) at 10%, 30%, 
and 63% by weight of the fragrance. In the same manner, three additional cationic capsule slurries were prepared 
using cationic guar (Jaguar C-162> at 63%, 120%, and 300% by weight of ttie fragrance. Other polymers (Luviquat, 
'0 Abil Quat, and Cei Quat) were used at 63% by weight of the fragrance. 

E XAMPLE 3 

Preparation of Control Fragrance- and Bare Cap sules-Co ntaining Shampoo for Hair Sw atch Washing 

15 

[0096] The control shampoo was prepared by mixing the neat fragrance at 0.75% by weight in 30 grams of model 
shampoo base for 5 minutes. Shampoo that contained bare capsules without a cationic coating was prepared the same 
way by mixing the meiamine-formaidehyde capsule slurry in shampoo to obtain 0.75% by weight fragrance. The re- 
sulting fragrance- or capsules-containing shampoo was added into 570 grams of 40 C warm water and mixed for 2 
30 minutes. Four virgin hair swatches (approximately 2.5 grams each) were added into t|-ie warm wash liquor and shaken 
for another 2 minutes in a 40°C water bath. Swatches were taken out from the wash liquor and rinsed sequentially in 
three glass jars that each contained 600 grams of dean warm water. Washing and rinsing were repeated once and 
excess water from hair was removed. Hair swatches were line-dried for 24 hours followed by sensory evaluation and 
analytical headspace analysis. 

25 

EXAMPLE 4 

Preparation of Cation ic Ca psules-Containing Shampoo for Hair Sw atch Washing 

30 [00973 Cationic polymer-coated capsuies prepared according to Example 2 were used to mix in 30 grams of model 
shampoo base to obtain a fragrance level of 0.75% by weight. The resulting shampoo was used to wash four virgin 
hair swatches according to the procedures described in Example 3. Hair swatches were line-dried for 24 hours followed 
by sensory evaluation and analytical headspace analysis. 

35 EXAMPLE 5 

Sensory Evaluation and Headspace Analysis of Hair Swatches 

[0098] Dry hair swatches were evaluated by a panel of four people using the intensity scale of 0 to 5, where O=none, 
10 1=weal<, 2=mod6rate, 3=strong, 4=very strong, and 5=extreme!y strong. Sensory scores were recorded before and 
after hair swatches were rubbed by hand. Deposition and release of fragrance and capsules were assessed using the 
purge-and-trap method followed by GO analyses on 5.0 grams of dry hair swatches before and after shaking with steel 
beads in enclosed vessels. Averaged sensory scores and total headspace area counts of the variables tested were 
reported in the following: 
45 



Hair Swatch Variable 


Sensory Score (Before 
Rubbing) 


Sensory Score (After 
Rubbing) 


Neat fragrance 


1.7 


2.0 


Encapsulated fragrance without cationic 
poiymer 


2.0 


2.0 


Encapsulated fragrance coated with cationic 
starch (63% fragrance) 


3,3 


5.0 


Encapsulated fragrance coated with cationic 
starch (30% fragrance) 


3,7 


5,0 
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(continued) 



Hair Swatch Variable 


Sensory Score (Before 
Rubbing) 


Sensory Score (After 

Rubbing) 


Encapsulated Iragrance coated with cationic 
starch {10% fragrance) 


3.0 


4.7 


Encapsulated fragrance coated with cationic 
guar (300% fragrance) 


4.0 


5.0 


Encapsulated fragrance coated with cationic 
guar (120% Iragrarfce) 


2.3 


4.7 


Encapsulated fragrance coated with cationic 
guar (63% fragrance) 


2.3 


2.3 


Encapsulated fragrance coated with 
Luviquat HM552/PQ11-PN (63% fragrance) 


1.3 


1,6 


Encapsulated fragrance coated with Abil 
Quat 3474 (63% fragrance) 


1.3 


1.6 


Encapsulated fragrance coated with Cel 
Quat L-200(63% fragrance) 


1.3 


1.3 



Chemical 


Neat Fragrance 


Encapsulated Fragrance Without Cationic 
Polymer 


Unshaken 


Shaken 


Unshaken 


Shaken 


Ethyl-2-methyl valerate 


278 


681 


117 


676 


Limonene 


2,081 


4,157 


765 


2,527 


Dihydro myrcenol 


5 


61 


4 


99 


Phenyl ethyl Hlcchol 


18 


67 


27 


225 


Benzyi acetate 


16 


71 


13 


56 


Geranio[ 


0 


0 


0 


0 


Dimethyl benzyl carbonate 
acetate 


9 


181 


5 


88 


Methyl nonyl acetaldehyde 


25 


313 


5 


76 


CYCLACET(IFF) 


10 


139 


74 


66 


Meltioxy naphthalene 


21 


76 


9 


72 


Beta ionone 


0 


24 


0 


12 


LILIAL (Givaudan) 


0 


25 


68 


117 


Hexyl salicylate 


0 


9 


3 


5 


Tonalid 


0 


0 


0 


0 


Fragrance Total Area Count 


2,463 


5,804 


1,090 


4,018 



55 
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Chemical 


Encapsulated Fragrance 
Coated with Cationic starch 
(63% Fragrance) 


Encapsulated Fragrance 
Coated with Cationic Starch 
(30% Fragrance) 


Encapsulated Fragrance 
Coated with Cationic Starch 
(10% Fragrance) 


6 




Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 




Ethyl- 
2-methyl 


1,253 


27,877 


998 


23,570 


1,071 


26,914 


10 


Limonene 


10,585 


195,482 


9,111 


193,141 


3,130 


63,419 




Dihydro 
myrcenol 


292 


20,634 


92 


11,864 


198 


12,282 


15 


Phenyl eUiyl 
alcohol 


67 


333 


21 


165 


32 


164 




Benzyl 

acetate 


0 


146 


9 


135 


6 


78 


20 


Geraniol 


0 


123 


0 


40 


0 


70 


Dimethyl 

benzyl 

carbonate 

acetate 


385 


14,408 


141 


10,420 


112 


5,393 


25 


Methyl nonyl 






122 


8,583 


54 


2,857 




CYCLACET 
(IFF) 


177 


9,180 


89 


6,167 


56 1 2,804 


30 


Methoxy 


41 


831 


21 


492 


20 


506 




Beta lonons 


32 


4,161 


14 


2,889 


7 


920 


35 


LILSAL 
(Givaudan) 


27 


2,517 


10 


1,743 


4 


509 




Hexyl 
salicylate 


9 


412 


3 


304 


0 


63 




Tonalld 


0 


33 


0 


27 


0 


7 


40 


Fragrance 
Total Area 
Count 


13,124 


288,445 


10,631 


259,540 


4,690 


115,986 


45 


















Chemical 


Encapsulated Fragrance 
Coated with Cationic Guar 

(300% Fragrance) 


Encapsulated Fragrance 
Coated with Cationic Guar 
(120% Fragrance) 


Encapsulated Fragrance 
Coated with Cationic Guar 

(63% Fragrance) 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 




Ethyl- 

2-methyl 
valerate 


2,573 


29,873 


868 


15,973 


243 


2,726 




Limonene 


11,164 


123,014 


5.095 


129,185 


1,636 


27,218 


55 


Dihydro 
myrcenol 


380 


10,903 


142 


10,319 


24 


1,675 
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{continued) 



5 


Chemical 


Encapsulated Fragrance 

Coated with Cationic Guar 
(300% Fragrance) 


Encapsulated Fragrance 
Coated with Cationic Guar 
{1 20% Fragrance) 


Encapsulated Fragrance 
Coated with Cationic Guar 
(63% Fragrance) 






Unshaken 


Shaken 


Unshaken 


Shaken 








Phenyl ethyt 
alcohol 


31 


97 


46 


188 


53 


239 




Benzyl 
acetate 


60 


373 


15 


105 


0 


60 




Geranioi 


9 


272 


0 


126 


0 


8 




Dimethyl 
benzyl 
carbonate 
acetate 


459 


6,874 


113 


7,118 


18 


2,959 




Methyi nony! 
acetaidehyde 


358 


6,760 


82 


5,753 


18 


2,108 




CYCLACET 
(IFF) 


241 


5,011 


57 


4,263 


16 


1,209 


25 


Methoxy 
naphthalene 


141 


906 


27 


482 


0 


119 




Beta ionone 


44 


2,459 


12 


2,171 


6 


421 




LILIAL 
(Givaudan) 


31 


1,424 


9 


1,365 


2 


347 


30 


Hexyl 
salicylate 




236 


0 


208 


0 


49 




Tonatid 


0 


22 


0 


16 


0 


7 


35 


Fragrance 
Total Area 
Count 


15,495 


188,224 


6,466 


177,272 


2,016 


39,145 



[0099] These results demonstrated that the following: cationic starch and cationic guar were both superior to the 
other cationic polymers tested, a cationic starch was far more effective than cationic guar on a same weight basis in 

40 enhancing capsule deposition on hair Data also showed that capsule deposition was dependent on the concentration 
of cationic polymers present in the capsule slurry At the highest polymer concentration of cationic starch tested (63% 
of fragrance), headspace area counts suggested a totai fragrance deposition was improved approximately 50-fotd over 
the neat fragrance, i.e., non-encapsulated fragrance. Headspace area counts of cationic guar at 300% and 120% of 
fragrance was found between those of cationic starch at 30% and 1 0% of fragrance, although sensory scores are very 

45 close to each other which can be explained by dose-response relationship. 

[0100] The averaged nitrogen to carbon ratio (by weight) of tested cationic polymers was determined as the following: 
0.022, 0.0061, 0.041. 0.29, and 0.17for JaguarC-162, Hi-CATGWS42, Gel QuatL-200, LuviquatHIV1552,and Luviquat 
PQ11-PN, respectively. It is evident that the cationic starch used in this example did not possess the highest cationic 
charge density, yet best performance was obtained through the enhanced capsule deposition on hair. 

50 

EXAMPLE 6 

Preparation of C ontrol Fragrance- a nd Bare Capsules-Contatning Powder D eterg ent for Fabric Swatch Washing 

55 [0101] The control powder detergent was prepared by mixing the neat fragrance prepared in Example 1 above, at 
0.3% by weight in 2.13 grams of commercial powder detergent {unfragranced TIDE, Procter & Gambie). Powder de- 
tergent that contained capsules without the cationic coating was prepared the same way by mixing melamine-formal- 
dehyde capsule slurry in detergent to obtain 0.3% by weight fragrance. The resulting fragrance- or capsuleSKiontalning 
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detergent was added into 1-iiter water ir> a separation glass funnel. Three terry cotton swatches (approximately 2 grams 
each) were added into the wash liquor and shaken for 1 5 minutes before the wash liquor was drained from the bottom 
of each funnel. Excess water was removed from swatches by syringe and swatches were rinsed with 1 -liter water for 
additional 5 minutes using the same apparatus. Rinsing was repeated once before swatches were line-dried for 24 
5 hours followed by sensory evaluation and analytical headspace analysis. 

EXAMPLE 7 

Preparation of Cationi c Capsules-Containing Powder Detergent for Fabric Swatch Washing 

[0102] Fragrance-containing capsules with a cationic coating were prepared as described in Example 2 were used 
to mix in 2,13 grams of commercial powder TIDE to obtain a fragrance level of 0.3% by weight. The resulting detergent 
was used to wash three fabric swatches according to the procedures described in Example 6. Fabric swatdies were 
line-dried for 24 hours followed by sensory evaluation and analytical headspace analysis. 

15 

EXAMPLE 8 

Sensory Evaluation and Headspace Analysis of Fabric Swatches Washed with Powder Detergent 

20 [01 03] Dry fabric swatches were evaluated by a pane! of four people using the intensity scale of 0 to 5, where O=none, 
1=weak, 2=moderale, 3=strong, 4=very strong, and 5=extremely strong. Sensory scores were recorded before and 
after hair swatcties were rubbed by hand. Deposition and release of fragrance and capsules were assessed using the 
purge-and-trap method followed by gas chromatography analyses on two dry fabric swatches before and after shal<ing 
with steel beads in enclosed vessels. Averaged sensory scores and total headspace area counts of the three variables 

25 tested were reported in the following: 
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Fabric Swatch Variable 



Sensory Score 
{Before Rubbing) 



Sensory Score 
(After Rubbing) 



Neat fragrance 



Encapsulated fragrance without 
cattonic polymer 



Cationic starch-coated capsules 
(polymer at 100% fragrance) 



Chemical 


Neat Fragrance 


Encapsulated 
Fragrance Without 
Cationic Polymer 


Encapsulated 
Fragrance Coated 
With Catiouic Starch 
(100% Fragrance) 




Onsbaken 










Shaken 


Ethyl-2-methyl 
valerate 


0 


0 


0 


15 


19 


88 


Limonene 


86 


98 


82 


189 


3,343 


57,411 


Dihydro myrcenol 


5 


10 


3 


14 


24 


19 


Phenyl ethyl alcohol 


740 


1,258 


503 


845 


685 


1,557 


Benzyl acetate 


689 


1,991 


207 


669 


298 


1,304 


Geraniol 


0 


0 


6 


39 


0 


8 


Dimethyl benzyl 
carbonate acetate 


4 


6 


3 


4 


47 


2,224 


Methyl nonyl 
acetaldehyde 


16 


77 


3 


8 


35 


1,542 


CYCLACET (IFF) 


7 


11 


7 


11 


8 


14 


Methoxy naphthalene 


0 


0 


0 


0 


0 


21 


Beta ionone 


0 


0 


2 


0 


0 


357 


LILLIAL (Givaudan) 


0 


10 


4 


8 


4 


235 


Hexyl salicylate 


0 


11 


3 


7 


4 


9 


Tonalid 


0 


0 


0 


0 


0 


14 


Fragrance Total Area 
Count 


1,547 


3,472 


823 


1,809 


4,467 


64,803 



[0104] Sensory results showed that encapsulated fragrance materials slightly improved fragrance perception over 
the neat fragrance, non-encapsulated, when used with the powder detergent. This slight intensity increase, however, 
was not supported by the gas chromatography headspace area counts, probably due to the ?ow overall level of com- 
ponents. The use of cationic starch significantly improved the fragrance depositlort on oofton swatches overbotti bare 
capsules and neat fragrance. These observations were fully supported by the headspace area counts above swatches, 
both before and after stirred with steel beads. 

EXAMPLE 9 

Preparation o f Control Fragrance- a nd B are Capsules-Containing Fabric Softener for Fabric Swatch Washing 

[01 05] A controf was prepared by nfiixing the neat fragrance at 1 ,0% by weight in 1 .0 gram of liquid fabric softener. 
Four different fabric softener bases were used, which were commeretai Downy fragrance-free fabric softener {Procter 
& Gamble), model fabric softeners #1 containing 9 weight % softening surfactants, model fabric softener #2 containing 
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1 3 weight percent softening surfactant, and mode! fabric softener #3 containing 5 weight % softening surfactant. Fabric 
softener that contained capsuies without cationic coating was prepared the same way by mixing the melamine-formai- 
dehyde capsule slurry in fabric softener to obtain 1.0% by weight fragrance, The resulting fragrance- or capsules- 
containing softener was added into 1-!lter water in a separation glass funnel. Three fabric cotton swatches (approxi- 
5 mately 2 grams each) were added into tfie wash liquor and stirred for 1 0 minutes before the wash liquor was drained 
from the bottom of each funnel. Excess water was removed from swatches by syringe and swatches were line-dried 
for 24 hours followed by sensory evaluation and analytical headspace analysis. 

EXAMPLE 10 

10 

Preparation of Catio nic Capsu les-Containing Fabric Sof ten er for Fabric Swatch Washing 

10106] Fragrance-containing capsules coated with cationic starch were prepared as described in Example 2 and 
were mixed in 1.0 gram of liquid fabric softener to obtain a fragrance level of 1.0% by weight. The resulting fabric 
is softener was used to wash three fabric swatches according to the procedures described in Example 9. Fabric swatdies 
were line-dried for 24 hours followed by sensory evaluation and analytical headspace analysis. 

EXAMPLE 11 

20 Sensory Evaluation and Headspace Analysis of Fabric Swatches Washed With Liquid Softener 

[0107] Dry fabric swatches were evaluated by a panel of four people using the intensity scale of 0 to 5, where O=none, 
1=weak, 2=moderatG, 3=s1rong, 4=very strong, and 5=exfremeiy strong. Sensory scores were recorded before and 
after fabric swatches were rubbed by hand. Deposition and release of fragrance and capsules were assessed using 
25 the purge-and-trap method followed by GC analyses on two dry fabric swatches before and after stirring wHh steel 
beads in enclosed vessels. Averaged sensory scores and headspace area counts of the three variables tested were 
reported in the following: 





Fabric Swatch Variable 


Fabric Conditioner Base 


Sensory Score (Before 
Rubbing) 


Sensory Score (After 
Rubbing) 




Neat fragrance 


P&G DOWNY ULTRA 


1.3 


1.5 


35 


Encapsulated fragrance 
without cationic polymer 


P&G DOWNY ULTf^ 


1.2 


2.0 


Encapsulated fragrance 
coated with cationic 
starch (100% fragrance) 


P&G DOWNY ULTRA 


1.2 


2.2 




Neat fragrance 


Simulated model fabric 
softener product base 1 


0.9 


1.0 




Encapsulated fragrance 
without cationic polymer 


Simulated model fabric 
softener product base 1 


2,3 


3.5 


45 


Encapsulated fragrance 
coated with cationic 
starch (100% fragrance) 


Simulated mode! fabric 
softener product base 1 


3.2 


4.8 




Neat fragrance 


Simulated model fabric 
softener product base 2 


1.3 


1.3 


50 


Encapsulated fragrance 
without cationic polymer 


Simulated model fabric 
softener product base 2 


1.8 


3.2 


55 


Encapsulated fragrance 
coated with cationic 
starch (100% fragrance) 


Simulated model fabric 
softener product base 2 


2,2 


3.8 


Neat fragrance 


Simulated model fabric 
softener product base 3 


1.8 


2.3 
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(continued) 





Fabric Swatch Variabie 


Fabric Conditioner Base 


Sensory Score (Before 
Rubbing) 


Sensory Score (After 

Rubbing) 


5 


Encapsuiated fragrance 
without cationic polymer 


Simulated model fabric 
softener product base 


1.8 


3.0 


10 


Er^capsuiated fragrance 
coated with cationic 
starch (100% fragrance) 


Simulated model fabric 
softener product base 3 


2.5 


4.5 





Commercial P&G DOWNY Fabric Softener 


15 


Ciiemlcal 


Neat Fragrance 


Encapsulated Fragrance 
Without Cationic Poiymer 


Encapsulated Fragrance 
Coated With Cationic Starch 
(100% Fragrance) 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


20 


Ethyl-2-methyt 
valerate 


14 


21 


195 


2,038 


452 


2,935 




Limonene 


32 


63 


8,456 


81,512 


15,907 


91,289 


Z5 


Dihydro 
myrcenol 


18 


122 


43 


683 


70 


885 




Phenyl ethyl 
alcohol 


0 


0 


0 


117 


33 


127 




Benzyl acetate 


71 


311 


147 


775 


282 


697 


30 


Geraniol 


0 


0 


0 


10 


0 


19 


35 


Dimethyl 
benzyl 
carbonate 
acetate 


0 


2 


137 


4.146 


243 


3.470 


Methyl nonyi 
acetaldehyde 


3 


50 


77 


1.975 


181 


2,044 


40 


CYCLACET 
(IFF) 


0 


12 


56 


1,932 


132 


1.847 


Methoxy 
naphthalene 


0 


25 


5 




10 


70 




Beta tonone 


0 


4 


5 


600 


23 


527 


45 


LILIAL 
(Givaudan) 


0 


26 


3 


261 


26 


236 




Hexy! 
salicylate 


0 


39 


0 


148 


7 


103 


SO 


Tonalid 


0 


8 


0 


19 


0 


10 


Fragrance 
Total Area 
Count 


138 


683 


9,124 


94,284 


17,366 


104,259 
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SIMULATED MODEL FABRIC SOFTENER PRODUCT BASE 1 


5 


Chemical 


Neat Fragrance 


Encapsulated Fragrance 
Without Cationic Polymer 


Encapsulated Fragrance 
Coated With Cationic Starch 
{100% Fragrance) 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


10 


Ethyl-2-methyi 
valerate 


0 


0 


552 


8,325 


2,354 


27,508 




Limonene 


59 


84 


6,792 


92,094 


16.087 


182,103 




Dihydro 
myrcenol 


41 


178 


11 


878 


67 


3764 


15 


Phenyl ethyl 
alcohol 


0 


0 


0 


0 


0 


141 




Benzyl acetate 


29 


731 


38 


503 


221 


1,382 




Geraniol 


0 


0 


0 


5 


0 


6 


20 


benzyl 

carbonate 

acetate 


5 


18 


34 


3,271 


91 


6,684 


25 


Methyl nonyl 
acetaldehyde 


20 


116 


28 


2,027 


86 


4,283 




CYCLACET 

(IFF) 














30 


Methoxy 
naphthalene 


0 


13 


4 


139 


23 


329 




Beta ionone 


10 


51 


0 


359 


4 


1,215 




LILIAL 
(Givaudan) 


0 


28 


0 


208 


3 


617 




Hexyl 
sal!c>iate 


0 


42 


0 


65 


0 


216 




Tonalid 


0 


10 


0 


10 


0 


22 


40 


Fragrance 
Total Area 
Count 


164 


1.286 


7,471 


109,464 


18,985 


232,002 



SIMULATED MODEL FABRIC SOFTENER PRODUCT BASE 2 


Chemical 


Neat Fragrance 


Encapsulated Fragrance 
Without Cationic Polymer 


Encapsulated Fragrance 
Coated With Cationic Starch 
(1 00% Fragrance) 


Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


Ethyl-2-methyi 
valerate 


0 


0 


473 


7,345 


510 


9,360 


Limonene 


61 


78 


10,762 


151,790 


9,775 


177,293 


□(hydro 
myrcenol 


33 


52 


22 


1,766 


29 


2,017 
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(continued) 





SIMULATED MODEL FABRIC SOFTENER PRODUCT BASE 2 


5 




Neat Fragrance 


Encapsulated Fragrance 
Without Cationic Polymer 


Encapsulated Fragrance 
Coated With Cationic Starch 
(100% Fragrance) 












Shaken 


Unshal^en 


Shaken 




Phenyl ethyl 
alcohol 


0 


0 


7 


90 


43 


101 




Benzyl acetate 


342 


1,696 


208 


2,627 


725 


5,019 




Geranioi 


0 


3 


0 


13 


0 


15 


15 


Dimethyl 

benzyl 

carbonate 


4 


12 


29 


5.987 


40 


6,347 


20 


Methyl nonyl 
















CYCLACET 
(IFF) 


13 


28 


20 


3,314 


24 


3,430 


25 


naphthalene 


0 


25 


0 


149 


4 


115 




Beta lonone 


19 


53 


2 


1,107 


0 


994 




LILIAL 
(Grvaudan) 


51 


454 


0 


608 


0 


425 


30 


Hexyl 

salicylate 


0 


75 


0 


263 


0 


200 




Tonalid 


0 


21 


0 


37 


0 


21 




Fragrance 
Total Area 
Count 


542 


2,612 


11,563 


179,120 


11.184 


208,614 



SIMULATED MODEL FABRIC SOFTENER PRODUCT BASE 3 


Chemical 


Neat Fragrance 


Encapsulated Fragrance 
Without Cationic Polymer 


Encapsulated Fragrance 
Coated With Cationic Starch 
{100% Fragrance) 


Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 


Ethyl-2-methyl 
valerate 


0 


0 


878 


8,607 


1,307 


25,601 


Limonene 


45 


75 


10,421 


123,405 


19,858 


330,854 


Dihydro 
myrcenoi 


15 


41 


118 


1,684 


47 


4,431 


Phenyl ethyl 
alcohol 


0 


0 


0 


218 


9 


249 


Benzyl acetate 


573 


5,309 


3.147 


7,987 


127 


1,070 


Geranioi 


0 


0 


0 


22 


0 


27 
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(continued) 





SIMULATED MODEL FABRIC SOFTENER PRODUCT BASE 3 




Chemical 


Neat Fragrance 


Encapsulated Fragrance 
Without Cationic Polymer 


Encapsulated Fragrance 
Coated With Cationic Starch 
{100% Fragrance) 






Unshaken 


Shaken 


Unshaken 


Shaken 


Unshaken 


Shaken 




Dimethyl 

benzyl 

carbonate 


0 


9 


217 


4,854 


102 


10,430 


15 


Methyl nonyl 












7,410 




CYCLACET 

'mL^y 


0 


12 


122 


2,599 


52 


6,724 


20 


naphthalene 


0 


8 


13 










Beta ionone 


0 


4 


16 


886 


4 


2,301 




LILiAL 
(Givaudan) 


0 


34 


10 


456 


3 


1,215 


25 


Hexyl 

salicylate 


0 


44 


0 


191 


0 


518 




Tonaiid 


0 


13 


0 


24 


0 


68 


30 


Fragrance 
Total Area 
Count 


639 


5,673 


15,115 


154,003 


21.621 


391,202 



[0108] Sensory data indicated that cationic starch improved capsule deposition in ail tested rinse conditioners. Srm- 
uiated model fabric softener product base 1 and simulated model fabric softener product base 2 were two bases that 
yielded the highest benefit, suggesting the specific base composition is a factor that influences deposition and the 
magnitude of perceived sensory. Analytical headspace area counts confirmed this observation, 



1 . A composition comprising: a fragrance material; said fragrance material being encapsulated by a polymerlo provide 
a polymer encapsulated fragrance; the polymer encapsulated fragrance being further coated by a cationic polymer, 

2. The composition of claim 1 wherein the fragrance is a liquid thereby providing a liquid core to the polymer encap- 
sulated fragrance, 

3. The fragrance of claim 1 or claim 2 wherein the fragrance material is not water soSuble, 

4. The composition of any one of claims 1 to 3 wherein the fragrance material is from 10 to 50 weight percent of the 
composition. 

5. The composition of any one of claims 1 to 4 which is incorporated into a personal care, fabric care or cieaning 
product. 

6. The composition of claim 5 wherein the personal care product is a hair shampoo, hair rinse, bar soap or body wash. 

7. A method for imparting an olfactory effective amount of fragrance into a wash-off product comprising: 
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providing a fragrance niatenal; 

encapsulating the fragrance maSeria! with a poiv^erto form a polymer encapsulated fragrance; 
providing a catlonic polymer to the surface of the polymer encapsulated fragrance to form a cationicaliy coated 
polymer encapsulated material, and 
5 providing the cationicaliy coated polymer encapsulated material to a rinse off product. 

8. The method of claim 7 wherein the encapsulating polymer is a vinyl polymer; an acrylate polymer, melamine- 
formaldehyde; urea formaldehyde ore mixture thereof. 

10 9. The method of claim 7 or claim 8 wherein the cationic polymer is a polysaccharide, a cationicaliy modified starch, 
a cationicaify modified guar, a polysiloxane, a polydiallyl dimethyl ammonium halide, a copolymer of polydiaflyt 
dimethyl ammonium chloride and vinyi pyrrolidone, an acrylamide, an imidazole, an imidazoiinium hailde or an 
imidazolium halide. 

»s 1 0. The method of claim 9 wherein the cationic polymer Is a cationicaliy modified starch or a cationicaily modified guar. 

1 1 . A wash-off product comprising an olfactory effective amount of the composition of any one of claims 1 to 6. 

12. The wash-off product of claim 11 which is a personal care, fabric care or cleaning product. 

20 

1 3. A wash-off product comprising the composition of any one of Claims 1 to 6 and a silicone material. 

14. The wash-off product of ciaim 13 wherein the wash-off product is a fabric rinse conditioner. 
25 15. The wash-off product of claim 14 havirsg a surfactant level of from 5 to 30 weight percent. 

16. The wash-off product of claim 14 or claim 15 having a calcium chloride ievei of from 0.05 to 1 weight percent. 

17. The wash-off product of any one of claims 1 3 to 16 wherein the silicone ieve! is from 0.5 to 8 weight percent. 

30 

18. The wash-off product of claim 17 which is a fabric rinse conditioner. 

19. The wash-off product of claim 20 wherein the softening agent is provided at a level of from 1 0 to 20 weight percent. 

35 



45 



50 



55 



23 



EP 1 407 754 A1 



European Patftnt 

Office 



EUROPEAN SEARCH REPORT 



Appticatfon Number 

EP 03 25 5378 



DOCUMENTS CONSfDERED TO BE RELEVANT 




Category 






Relevant 
to claim 


CUSSIFICATSONOFTHE 
APPUCATSON (lnt.CI.7) 


X 
X 


EP 0 376 385 A (PROCTER & GAMBLE) 
4 July 1990 (1990-07-04) 

6B 1 561 389 A (PROCTER & GAMBLE) 
20 February 1980 (1980-32-20) 
* the whole documert * 


1-19 
1-19 


A6iK7/S0 
C11D3/5D 

C11D3/22 
A61K7/08 
A61K7/50 


X 


US 4 234 627 A (SCHILLING KENNETH J) 
18 November 1980 (198G-11-18) 
* the whole tjocument * 


1-19 




X 


WO 01 94516 A (LEYRER REINHOLD J -.BASF AG 
(DE); eOECKH DIETER (DE); HOHR BERMHA8D) 
13 December 2001 (2001-12-13) 
* the whole document * 


1-19 




X 


WO 01 40430 A (SAiNI GAURAV 
jGARCIAGONZALEZ ROBERTO (MX); KARIM EDGAR 
MANUEL (MX)) 7 June 2001 (2001-66-07) 


1-19 






* page 13, line 10 


- page 15, line 15 * 




TfiCHNtCAL FIELDS 
SEARCHED (InS.CLT) 


A 


US 3 686 025 A (MORTON DAVID RUSSELL) 
22 August 1972 (1972-08-22) 
* the whole document * 


1-19 


A61K 
CUD 


A 


US 6 221 826 81 (HEIST BRENT MICHAEL ET 
AL) 24 April 2001 (2001-G4-24) 
* the whole document * 


1-19 




P,X 


US 2003/092600 Al (SHEPHERD WALTER B) 
15 May 2003 (2003-05-15) 
" claims 1,12 * 


1-19 






Tlie pr(4sc>nl Searoti rspor! has 








MUNICH 


29 January 2004 


Mitchell, G 


OATEGORV OF C!TED DOCUMENTS 
X : particulai-ry relevant if token alone 


T: theory orprlneiptfi 
E: earlier patenf doc 


underiyi^the! 


mnison 


dooument ctf t^m same Bategory 
A : iac)inolo<ibai)>ackQraund 


har D: document rated 






O-.noi 


rmedlortB dooument 


i.-raemberoflhesa 







24 



EP 1 407 754 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 03 25 6378 



This annex lists Uie patent family members rstating to the potent cbcuments cited in \hs above-nrventbned European search report. 
The memljers are as contained in tha European Potent Offioe EDP file on 

Tlie European PatentOffice is in noway liable fOTttisse particulars which are merely given for the purpose of information. 

29-G1-20O4 



PaJent docu 




PuMoation 






Patent family 




Publication 


oiled fn seareti 




— ' 






memter(s) 






EP 0376385 


A 


04-07-19% 


AU 


4732389 A 


05 


07-1990 








B 


R 


8906831 A 


18 


09-1990 








CA 


2004270 Al 


29-05-1990 








CN 


1G44295 A 


01 


08-1990 








DK 


572589 A 


30 


06-1990 








EP 


03763S5 A2 


04 


07-1990 








JP 


2258900 A 


19 


10-1990 


GS 1561389 


A 


2G-O2-1980 


BE 


848832 Al 


25-05-1977 








DE 


2653259 Al 


02-06-1977 








PR 


2333042 Al 


24-05-1977 








IT 


1976848 B 


27 


G4-1985 








NL 


7613203 A 


01-95-1977 


US 4234627 


A 


18-11-1980 


NONE 








M G194516 


A 


13-12-2001 


DE 


10027634 Al 


13 


12-2001 








AU 


6904801 A 


17 


12-2001 








CA 


2410442 Al 


13 


12-2001 








WO 


0194515 Al 


13 


12-2001 








EP 


1287104 Al 


05-03-2003 








JP 


2003535960 T 


02 


12-2003 








US 


2003171246 Al 


11-09-2G03 


WO 0140430 


A 


07-86-2001 


AU 


759299 82 


10 


04-2003 








AU 


1408201 A 


12 


86-2001 








B 


R 


0G15971 A 


16 


07-2002 








CA 


2390382 Al 


07 


06-2001 








CN 


1408019 T 


02 


04-2003 








CZ 


20Q21828 A3 


16 


10-2002 








EG 


22678 A 


30 


06-2GG3 








EP 


1234015 Al 


28 


08-2002 








HU 


02G3565 A2 


28 


02-2003 








WO 


0140430 Al 


07 


06-2001 








OP 


2003515664 T 


07 


05-2003 


US 3686025 


A 


22-08-1972 


US 


3843395 A 


22 


10-1974 








AT 


352575 B 


10 


10-1979 








BE 


743766 A 


29 


06-1970 








CH 


521439 B 


15 


04-1972 








CH 


1945169 A 












DE 


1965470 Al 


16-07-1970 








Ffi 


2027358 A5 


25 


09-1970 








G 


B 


1292990 A 


18 


10-1972 








NL 


6919478 A 


02-07-1970 








SE 


369744 B 


16-09-1974 



^ For more details abwtthts annex : see Official Journal of tfie European Patent Office, No. 12/82 



25 



EP1407 754 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



din tha above-mfflrtioned European 

;rely given for the purpose of informs 



Patent dooumenl 



1297469 A 
9297G8 Al 
132345 B 
48943 B 
132053 B 
9297G7 Al 



15-03-1979 
10-07-1973 
24-11-1975 
31-18-1974 
Q2-06-1975 
10-07-1973 



24-04-2001 AU 



6003598 A 



2282465 C 
0970179 Al 
2001518135 T 
125671Q T 
9842818 Al 
98Q2161 A 



20-1G-1998 
16-05-2000 
22-04-2Q03 
12-81-2000 
09-10-2001 

14- O6-20G8 
01-10-1998 

15- 09-1998 



US 2003092500 Al 15-Q5-20D3 NOME 



[ : see Official Journal of the European Patent Office, N 



per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (POT) 



(51) Infernational Patent Oassifitstioii S 
CUD 3/50 



(11) IntematioBal Publication Number: WO 91/13143 

(43) Intenjatioisal PnbKcatioa Date : 5 September 199 1 (05 .09.9 1 ) 



(21) Intemational Application Number: PCT/US9I/00905 

(22) Inteniational Filing Date : 11 February 1 99 1 { H .02.9 1 ) 



(30)Pri(MriHydati 
482,441 



20 February 1 990 (20.02 .90) US 



(71) Appiicants: THE PROCTER & GAMBLE COMPANY 

[US/US]; One Procter & Gamble Plaza, Cincinnati, OH 
45202 (US). MINNESOTA MINING AND MANU- 
FACTURING COMPANY [US/USI; 3M Ctr. - Bldg. 
220-12W-0J, St. Paul, MN 55144 (US). 

(72) rDy«itors: WALLEY, Dariene, Rose ; 9576 Carriage Run 

Circle, Loveiarsd, OH 45140 (US). BUTTERY, Howard, 
John ; 1240 Kolff Curt, Newport, MN 55055 (US). 
NORBURY, Robert, James ; 3724 Gershwin Avenue, 
Oakdaie, MN 53128 (US). SCHMIDT, Diane, Grob ; 
9902 Huntere Run Lane, Cindnnati, OH 45242 (US). 
MICHAEL, William, Robert ; 7432 Pinebrook Drive, 
Cincinnati, OH 45224 (US). 



(54) Title: COATED PERFUME PARTICLES 



(74) Agents: REED, T., David et al.; The Procter & Gamble 
Company, Ivorydale Technical Ctr., 5299 Spring Grove 
Ave., Cincinnati, OH 45217-1087 (US). 

(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), BR, CA, CH (European patent), DE (Eu- 
ropean patent), DK (European patent), ES (European 
patent), F!, FR (European patent), QB (European pa- 
tent), GR (European patent), HU, IT (European patent), 
JP, KR, LU (European patent), NL (European patent), 
NO, PL, SE (European patent), SU. 

Published 

With international search report. 



(57) Abstract 

Perfume particles comprise peifume dispersed within certain water-insoluble nonpolymeric carrier materials and encapsu- 
lated in a protective shell by coating with a friable coating material. The coated particles allow for preservation and protection of 
perfumes which are susceptible to degradation or loss in storage and in cleaning compositions. In use, the surface coating frac- 
tures and the underlying carrier/perfume particles efficiently deliver a large variety of perfume types to fabrics or other surfaces. 



FOR THE PURPOSES OF mPORMATION ONLY 



Codes used to identi^ States party to (he PCTon the firont pages of pamphlets publishing international 
applic^ions under the PCX. 

AT Austria ES Spain MG Madagascar 

AU Ausiiidia Fl Flnlana ML Mali 

BB BBftxadcs PR Frjnci! MN Mongofia 

BE Bcipum GA Gabon MR Mauritania 

W BDrieina Faso GB United Ungdoai - MW Malawi 



Brazil 

Canada 

Centra! African tlcpubtic 

CoU! d'lvoiru 
Cuchostovakia 



raiic Pi:op!c'5 l^cpublic 



Romania 



wo 91/13143 



pcr/us9i/oo9e5 



COATED PERFUME PARTICLES 



5 

Technical Field 

The present invention relates to perfume particles which 
comprise perfume dispersed within a relatively low molecular 

10 weight nonpolymeric carrier material, and encapsulated with a 
friable coating. Such coated particles are useful, for example, 
in cleaning and fabric conditioning compositions. 

B^gisgyp^nd pf the invention 
This invention is based on the concept of controlled perfume 

15 release, i.e., perfume release at a time and under conditions that 
will achieve the desired perfume effect. In general, this is a 
very old idea, and various methods for achieving this end have 
been developed, from the simple idea of putting perfume in wax 
candles to the complex technology of microencapsulation. 

20 One aspect of the concept of controlled release of perfume is 

providing slow release of perfume over an extended period of time. 
This is generally achieved by blending perfume with a substance 
that will, in essence, "trap" the perfume so that small amounts of 
perfume are released over time. The use of high molecular weight 

25 polymeric substances having perfume incorporated therein to 
provide controlled release of perfume over time is known. See, 
for example, U.S. Patent 4,184,099 Lindauer et al, issued January 
15, 1980; European Patent Application 0 028 118, Leonard, pub- 
lished Hay 6, 1981; and U.S. Patent 4,110,261, Newland, issued 

30 . August 29, 1978, which teach combining perfume with a release 
controlling medium and forming the combination into a solid 
product for air freshening. 

Textile laundering is also concerned with controlled release 
of perfumes. Application of this concept allows for slowing down 

35 or preventing release of perfume through long periods of shelf 
storage. Such a concept also allows for using much lower levels 
of perfume in product since much less perfume is wasted. 

Perfume preservation over storage times can be achieved in a 
variety of ways. The perfume can be made a part of the package 
for the composition. The perfume can be combined with plastic 
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used to make a bottle, or the perfume can be mixed with a polymer 
substance and the product used to coat a cardboard package compo- 
sition, as is disclosed in U.S. Patent 4,540,721, Staller, issued 
September 10, 1985. Either way the perfume is released over time 

5 from the polymer matrix. 

The perfume/controlled release agent may also be in the form 
of particles mixed into the laundry composition. One method 
taught to achieve this end is combining the perfume with a water- 
soluble polymer, forming into particles and adding to a laundry 

jQ composition, as is described in U.S. Patent 4,209,417, Whyte, 
issued June 24, 1980; U.S. Patent 4,339,356, Whyte, issued July 
13, 1982; and U.S. Patent 3,576,760, Gould et al, issued April 27, 
1971. 

The perfume may also be adsorbed onto a porous carrier 

j5 material, which may be a polymeric material. See, for example, 
U.K. Patent Publication 2,065,839, Bares et al (applied for in the 
name of Vysoka Skola Chemicko Techno! ogi ka) , published July 15, 
1981. These methods may also be used to mask unpleasant odors in 
a composition or to protect perfume from degradation by harsh 

20 components in a laundry composition. Such methods will provide 
these benefits only for dry powder or granular type compositions 
because, as soon as the polymer is hydrated the perfume Is 
released. Thus, these methods provide for perfume fragrance 
benefits upon opening of the product package and loading into the 

25 washing apparatus. While these benefits are desirable, it would 
be even more desirable to have a method which allows for delivery 
of undiluted, undissipated and unaltered perfume to fabric and 
release of the perfume at the end of the laundry process so that 
the fabric is scented with the desirable perfume odor. 

30 O'f course, one method for achieving this end is putting the 

perfume into a product which goes directly into the dryer. This 
way, the perfume is delivered to the fabric in the dryer cycle. 
Such a method is taught in both U.S. Patent 4,511,495, Helville, 
issued April 15, 1985, and U.S. Patent 4,636,330, Melville, issued 

35 January 13, 1987. Bdth teach forming perfume into particles with 
a carrier. These particles are then formulated into a composition 
which Is applied to textiles prior to putting into the dryer or 
prior to clothes-line drying. 
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An even more desirable method for delivering perfume to 
laundered fabric would be one which provides for protection of the 
perfume through the washing process and hence delivery of the 
perfume to fabric in essentially its original state. 

Such a method must allow for prevention of dilution, degrada- 
tion or loss of the perfume during the wash cycle of the laundry 
process. This is done by utilizing a system that releases the 
perfume in the drying process or later after the perfume has been 
delivered to the fabric. Preventing release of perfume during the 
washing process Involves very different and more difficult tech- 
nology. Such protection must be stable in not only the heat- 
elevated conditions of the wash but must also be stable against 
degradation by water and other harsh chemicals in the washing 
process such as bleach, enzymes, surfactants, etc. 

One method which has been developed to provide these benefits 
is perfume microencapsulation. Here the perfume comprises a 
capsule core which is coated completely with a material which may 
be polymeric. U.S. Patent 4,145,184, Brain et al, issued March 
20, 1979, and U.S. Patent 4,234,627, Schilling, issued November 
18, 1980, teach using a tough coating material which essentially 
prohibits the diffusion out of the perfume. The perfume is 
delivered to fabric via the microcapsules and is then released by 
rupture of the microcapsules such as would occur with manipulation 
of the fabric. 

Another method of perfume delivery involves providing protec- 
tion of perfume through the wash cycle, with release of perfume in 
the heat-elevated conditions of the dryer. U.S. Patent 4,096,072, 
Brock et al, issued June 20, 1978, teaches a method for delivering 
fabric conditioning agents to textiles through the wash and dry 
cycle via particles containing hydrogenated castor oil and a fatty 
quarternary ammonium salt. Perfume may be incorporated into these 
particles. However, it is not clear whether the perfume thus 
incorporated is released In the wash cycle or carried in the 
particles to the dryer and released there, as the particles 
soften. 

U.S. Patent 4,402,855, Scbnoring et al , issued September 6, 
1983, teaches a microencapsulation technique which involves the 
formulation of a shell material which will allow for diffusion of 
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perfume out of the capsule only at certain temperatures. This 
allows for maintenance of the perfume particles through storage 
and additionally through the wash cycle. The particles adhere to 
the fabric and are carried over to the dryer. Diffusion of the 
perfume out of the capsules then occurs only in heat-elevated 
conditions of the dryer. These particles are made of gelatin, an 
anionic polymer and a hardening agent. 

U.S. Patent 4,152,272, Young, issued Hay 1, 1979, teaches 
incorporating perfume into waxy particles to protect the perfume 
through storage in dry compositions and through the laundry 
process. The perfume then diffuses through the wax matrix of the 
particles on the fabric in the heat-elevated conditions of the 
dryer. 

It is desirable to provide compositions comprising perfume 
particles that can be incorporated in liquid as well as dry 
granular or powder compositions and provide long-term storage 
stability. 

It is desirable to provide a method for delivering a broad 
range of perfume materials to fabric or other surfaces during a 
cleaning or fabric- or fiber-conditioning process. 

It would be most desirable to have a perfumed cleaning or 
conditioning composition which would provide Improved product 
odor, improved odor of perfume released during the cleaning 
process, and improved odor and intensity of perfume delivered to 
the surface being cleaned. 

It would be particularly desirable to provide perfumed 
particles which are stable in fluid compositions, but which 
liberate their perfume, in use. 

Summarv of the Invention 

Apart from being especially effective in providing their 
intended benefit of prolonged perfume release, the coated perfumed 
particles of the present invention are designed to provide several 
important advantages over the various encapsulated perfumes of the 
art. First, the preferred coatings used herein are stable not 
only in solid or granular laundering compositions, but also in 
liquid compositions. Second, the coated perfumed particles herein 
do not require any additional treatment, such as the application 
of additional cationic coatings, to achieve the desired result of 
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substantivity to fibers and fabrics. Third, using solid carrier 
materials as the "cores" of the particles herein makes the parti- 
cles less fragile than perfume particles having liquid cores. 
This not only simplifies manufacture, but also means that the 
particles are more robust under storage and shipping conditions in 
laundering and other types of compositions. The nonpolymeric 
carrier materials used herein have the additional advantage over 
many polymeric perfume carriers in that they are degradable in the 
environment or in sewage treatment facilities and/or that they are 
available from renewable resources such as plant and animal fats 
and oils. Moreover, the particles herein allow for the formula- 
tion of condensed detergent granules with desirable perfume 
levels, but without the undesirably high odor levels in the 
product package that would be associated with the use of raw 
perfume. 

However, in order to achieve the above-described benefits and 
yet function in the intended manner as a perfume delivery vehicle, 
it is important that the perfume-carrying materials employed 
herein be carefully selected from among the various classes of 
prospective perfume carrier materials broadly disclosed in the 
art. For example, the carrier should be somewhat polar so that it 
will imbibe a considerable amount of a wide variety of perfume 
ingredients. Fatty alcohols and esters meet this requirement, but 
fatty acids tend to be too polar to imbibe the desired high levels 
of many perfume ingredients. The carrier should be solid at room 
temperature so that stable particles can be produced and stored, 
yet must be somewhat softenable, in-use, to help release the 
perfume. Again, fatty alcohols and esters meet these require- 
ments. Moreover, the carriers should be substantially water- 
insoluble (as defined more fully hereinafter) under usage 
conditions, since they would otherwise completely dissipate their 
perfume into the aqueous medium, e.g., laundry liquors, in which 
they are used. Fatty alcohols and esters also meet these require- 
ments. It is also Important that the core material be selected to 
be "compatible" with the material used to make the' friable 
coating. This is especially important to provide coated particles 
with good integrity of the preferred friable aminoplast polymer 
coatings discloser hereinafter. While not intending to be bound 
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by theory, it appears that the polarity of the alcohols and esters 
makes them especially useful with such coatings. 

Moreover, it has now been determined that the most highly 
preferred perfume particles of the present invention have optimal 
size requirements which are somewhat more stringent than various 
encapsulated perfumes known in the literature in order to perform 
optimally in laundering products of the type disclosed herein. 

The present invention encompasses perfume particles having an 
average size, when coated, of less than about 350 microns (prefer- 
ably, an average size not greater than 150 microns; most prefer- 
ably a size range of 100-150 microns} which comprise from about 5% 
to about 50% {preferably, at least about 10%) of a perfume 
dispersed in from about 50% to about 95% of a nonpolymeric fatty 
alcohol or fatty ester, or mixtures thereof, carrier material 
having a molecular weight of from about 100 to about 500 and a 
melting point of from about 37*C to about 80'C, said esters or 
alcohols being substantially water-insoluble, said particles 
having a substantially water- insoluble friable coating on their 
outer surfaces. (By "size" herein is meant average particle 
diameter for substantially spherical particles, or the size of the 
largest diameter or dimension for nonspherical particles,} 
Particle sizes larger than this may be lost from the surface they 
are deposited on, and do not provide a relatively large enough 
surface area to release the perfume at the desired rate. Also, 
particles larger than specified herein may be undesirably notice- 
able on the surface being treated. Particles at the low end of 
the range tend to adhere well to the surface being treated, but 
tend to release the perfume quite rapidly. Extremely small 
particles outside the low end of the range tend to be rinsed off 
fabrics during laundering. 

Typically, the particles herein are characterized by a 
coating which comprises up to about 30% by weight of the perfumed 
particles. For general use in fabric laundering and conditioning 
compositions, the coating typically comprises from 1% to 20%, 
preferably 10% to 20%, by weight of the perfumed particles. 

Preferred particles herein are those wherein the friable 
coating is substantially water- insoluble. Suitable coatings of 
this type can be prepared from aminoplast polymers, e.g., the 
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reaction products of an amine and an aldehyde. Typical friable 
coatings comprise, for example, the reaction products of an amine 
selected from urea and mel amine, and an aldehyde selected from 
formaldehyde, acetaldehyde and glutaraldehyde, and mixtures of 
said amines and said aldehydes. Such friable coatings are 
described hereinafter. 

The coated perfume particles herein are useful in situations 
where the particle coating is ruptured or worn away (e.g., In an 
automatic washing machine or laundry dryer) to release the parti- 
cles, which, in turn, release their perfume. Thus, the coated 
particles are useful in typical cleaning composition, comprising 
detersive surfactants, optional builders, and the like. The 
particles are likewise useful in conditioning compositions, 
comprising fiber- and fabric-conditioning agents. 

As can be seen from the foregoing and from the disclosures 
hereinafter, the present invention encompasses not only novel and 
useful perfumed particles and compositions containing same, but 
also encompasses a method for delivering perfume-releasing parti- 
cles to the surface of fabrics undergoing a laundering or soften- 
ing process in a laundering apparatus, comprising adding to said 
laundering apparatus a detergent composition or a fabric softening 
composition containing particles comprising the core/perfume/ 
friable coating, as disclosed in detail herein, and operating said 
apparatus in standard fasiiion with agitation of the machine liquor 
and fabrics, whereupon the agitation associated with said opera- 
tion ruptures the coating on said particles, or fractures the 
particles themselves, sufficiently to allow release of the perfume 
when said particles become deposited onto said fabrics during said 
laundering or softening process. 

In a highly preferred mode, the process herein employs 
particles comprising: 55-65% by weight of the core material as a 
CiA'Cjs alcohol, especially straight-chain alcohols, or mixtures 
thereof; from 20-30% fay weight of the perfume; and the balance 
comprising a friable coating, especially water- insoluble polymeric 
coatings made from an amine such as urea, melamine, or mixtures 
thereof, plus an aldehyde selected from formaldehyde, glutaralde- 
hyde, or mixtures thereof. 
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It will be appreciated that the method herein Is similarly 
useful in fabric bleaching operations which are carried out under 
conditions of sufficient agitation to fracture the friable coat- 
ings» or which rupture the particles themselves. Likewise, the 

5 method herein is suitable for releasing perfume particles from bar 
soap and/or shampoos, and the like, provided that such compo- 
sitions are used, e.g., rubbed, with sufficient vigor to fracture 
the coating on said particles, or the particles themselves. 

All percentages herein are by weight, unless otherwise 

10 specified. 

Detailed Description of the Invention 
The present invention allows for preservation, protection, 
and delivery of perfumes contained in cleaning and conditioning 
compositions through extended storage and harsh cleaning condi- 

15 tions. This is achieved by isolation of the perfume in a carrier 
material in the form of small particles. The individual compon- 
ents of the invention will now be' discussed in detail. 
The Perfumed Particles 

The perfumed particles of the present invention comprise 

20 perfume dispersed in certain carrier materials. The perfumed 
particles are coated with a friable coating material which rup- 
tures in-use to release the perfumed particle which, in turn, 
releases its perfume. 

In the present context, the term "perfume" means any odor- 

25 iferous material or any material which acts as a malodor counter- 
actant. In general, such materials are characterized by a vapor 
pressure less than atmospheric pressure at ambient temperatures. 
The perfume or deodorant materials employed herein will most often 
be liquid at ambient temperatures, but also can be solids such as 

30 the various camphoraceous perfumes known in the art. A wide 
variety of chemicals are known for perfumery uses, including 
materials such as aldehydes, ketones, esters and the like. More 
commonly, naturally occurring plant and animal oils and exudates 
comprising complex mixtures of various chemical components are 

35 known for use as perfumes, and such materials can be Used herein. 
The perfumes herein can be relatively simple in their composition 
or can comprise highly sophisticated, complex mixtures of natural 
and synthetic chemical components, all chosen to provide any 
desired odor. 
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Typical perfumes herein can comprise, for example, woody/ 
earthy bases containing exotic materials such as sandalwood oil, 
civet, patchouli oil and the like. The perfumes herein can be of 
a light, floral fragrance, e.g., rose extract, violet extract and 
the like. The perfumes herein can be formulated to provide 
desirable fruity odors, e.g., lime, lemon, orange and the like. 
Suitable perfumes include musk ambrette, musk ketone, musk tibet- 
ine, musk xylol, aurantiol, ethyl vanillin and mixtures thereof. 

Perfume materials such as these are described more fully in 
S. Arctander, Perfume Flavors and Chemicals. Vols. I and IL 
Aurthor, Montclair, N.J., and the Merck Index. 8th Edition . Merck 
& Co., Inc. Rahway, N.J., both references being incorporated 
herein by reference. 

In short, any chemically compatible material which exudes a 
pleasant or otherwise desirable odor can be used in the perfumed 
particles herein to provide a desirable odor when applied to 
fabrics. 

Perfumes which are normally solid can also be employed in the 
present invention. These may be admixed with a liquefying agent 
such as a solvent prior to incorporation into the particles, or 
may be simply melted and incorporated, as long as the perfume does 
not sublime or decompose upon heating. 

The invention also encompasses the use of materials which act 
as malodor counteractants. These materials, although temed 
"perfumes" hereinafter, may not themselves have a discernible odor 
but can conceal or reduce any unpleasant odors. Examples of 
suitable malodor counteractants are disclosed in U.S. Patent No. 
3,102,101, issued August 27, 1963, to Hawley et al. 

The perfumed particles of the present invention can even 
comprise perfumes which are not typically used to deliver a 
fragrance to a surface, such as fabric through the laundry 
process. Perfume materials which are very volatile, unstable, or 
soluble in the particular compositions being used to deliver the 
perfume may be used in the present invention because the perfume 
is isolated from the composition in the particles. Perfume 
materials which are not substantive to fabrics in the laundry 
process can also be used in the present invention since the 
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particles deliver the perfume to the fabric surface where it is 
released. Thus, use of the present invention to deliver a perfume 
to a surface broadens the class of perfume materials that can be 
utilized. 

Generally, the perfumed particles of the present invention 
will comprise from about 5% to about 50%, preferably from about 
20% to about 30%, perfume. The exact amount of perfume used in 
the particles will vary greatly depending on the strength of the 
particular fragrance used, and the desired odor effect. 

The carrier materials employed herein are characterized by 
several criteria which make them especially suitable in the 
practice of this invention. Of course, toxicologically-acceptable 
and non-skin irritating materials are used. As noted above, 
degradable materials and/or materials which are available from 
renewable resources are used. In general, the materials are 
solids at room temperature have a melting point within the range 
noted hereinabove. This will prevent melting of the particles in 
storage. (It is most desirable to have a carrier material that 
will not completely melt in an automatic dryer, to avoid blocking 
of the lint screen and excessive build-up of heat in the dryer). 
The melting point of the carrier material should also not be 
higher than a point at which the perfume to be combined therewith 
will decompose. The melting point of the carrier material is 
measured by what is called the drop melting point method. 
American Society for Testing and Materials (ASTH) Test Method 
D127-63 {reapproved 1982, incorporated by reference herein). 
Briefly, this method involves the following. The sample to be 
measured is deposited onto a thermometer bulb by dipping a chilled 
thermometer into the melted sample. The thermometer bearing the 
sample is then placed into a test tube and heated by means of a 
water bath until the sample melts and the first drop falls from 
the thermometer bulb. The average of the temperatures at which 
the drops of sample fall is the drop melting point of the sample. 

The carrier material should also be inert to the perfun^ and 
relatively odorless. The material must allow for diffusion of the 
perfume therethrough. The carrier material must also be such that 
it melts without decomposition. 
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Having thus described the carrier materials useful herein 
with regard to their physico-chemical properties, the following 
illustrates various nonpolymeric compounds which can be used as 
carrier materials herein. 

One class of carrier materials which is highly preferred 
herein comprises the fatty alcohols. The fatty alcohols of chain 
length of at least are substantially water-insoluble. Sub- 
stantial water- insolubility is an important feature of the carrier 
materials in-use, since if the particle dissolves, e.g., in a 
laundering liquid, it releases its perfume immediately and thus 
does not deposit onto fabrics to provide the intended prolonged 
release of said perfume. Accordingly, by "substantially water- 
insoluble" herein is meant that the carrier materials will not be 
dissolved in water to an extent greater than about 10%, preferably 
not greater than 5%, by weight, at the temperatures of the aqueous 
media in which they are used. 

Moreover, fatty alcohols are typically solid at room tempera- 
ture, i.e., they have a melting point above about 30*C, and 
typically will melt over the range of about 37'C to about 75*C. 
The most highly preferred carrier materials of this class will be 
selected from molecules which will not undesirably interact with 
the perfumes which they are carrying, nor have a substantial 
amount of undesirable odor characteristics of their own. For 
example, the preferred alcohol carriers described hereinafter 
will, in general, preferably not be contaminated with lower 
molecular weight alcohols or fatty acids which could result in 
"goaty" or rancid odors, unless, of course, such odors are a 
desired complement to the perfume being carried. In particular, 
the straight-chain fatty alcohols are preferred, since they are 
available from natural sources. However, branched-chain and some 
unsaturated alcohols may also be used. 

Among the fatty alcohol class of carriers, those in the 
Cn-Ci8 chain length are most preferred. For reasons of possible 
malodor, as noted above, it is generally preferred that the 
alcohols be substantially free of C4-Cio chain-length alcohols and 
their fatty acid oxidation products. More specifically, n-Ci<OH 
{myristyl alcohol/tetradecanol) is preferred under lower tempera- 
ture laundering conditions in the United States, whereas Cjg-Ctj 



wo 91/13143 



PCT/US91/00995 



- 12 - 

alcohols can bfi ussd under the somewhat higher temperature laun- 
dering conditions found 1n some European countries. Higher 
alcohols are also desirable where a long-lasting perfmue benefit 
Is desired. Cij alcohols can also be present in the cores. 
However, it will be appreciated that cores containing substantial 
amounts of Cn alcohols may liquify under some warehouse storage 
conditions, and the resulting liquid core/coated particles are 
more fragile than solid core/ coated particles, and are subject to 
fracture when the product is shipped. The Czo-Cn alcohols are 
also useful under some conditions, although these latter materials 
are in considerably shorter supply than the Cn-Cig materials and 
are, consequently, more expensive. Mixtures of the fatty alcohols 
may also be used, provided that they meet the above-noted 
criteria. 

In addition to the alcohols noted hereinabove, the following 
are representative, nonlimiting examples of alcohols which can be 
used as the core materials herein:- n-pentadecanol , n-hexadecanol , 
n-heptadecanol , n-octadecanol , n-docosanol, n-heneicosanol , 
16 -methyl heptadecanol, 25-methylhen6icosanol , 22-methylpenta- 
cosanol, and D-lS-methyleicosanol . 

Other nonlimiting examples of nonpolymeric carrier materials 
useful herein include various esters having melting points of at 
least about 30'C, preferably from about 37*C to about 75'C. The 
same considerations regarding substantial water-insolubility, 
acceptable odor characteristics, etc., noted for the alcohols are 
also important factors to be considered with the ester perfume 
carrier materials. 

In general, the esters will comprise at least about 18 carbon 
atoms. Suitable esters include, for example, lower (typically 
C1-C4) alkyl esters of fatty acids which, chemically, comprise 
fatty acid esters of lower monohydric alcohols. Likewise, various 
fatty acid esters of polyhydric alcohols can be employed herein, 
as long as the water-insolubility parameter is met. Fatty acid 
triglycerides, e.g., "fats", meeting the foregoing parameters are 
also suitable for use. herein, assuming proper deodorization. 

The following examples of suitable ester carrier materials 
are given by way of illustration, and not by way of limitation. 
It will be appreciated by those skilled in the art that such 
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esters are comraercially available from various sources. Such 
esters Include: methyl stearate; ethyl stearate; methyl nona- 
decylate; ethyl nonadecylate; methyl arachidate; wethyl faehenate; 
the monostearyl and monopalmltyl esters of ethylene glycol; the 
monostearyl and monopalmltyl esters of propylene glycol; the mono- 
stearyl and monopalinityl esters of trimethylene glycol. Various 
diesters of the foregoing polyols can also be used, based on their 
melting points and solubility characteristics. 

In a typical process, the perfume-containing particles can be 
made as follows. The carrier material is first heated slowly to 
its melting point. The material is not heated any more than is 
necessary to just melt the substance. The perfume is then quickly 
added, generally as an oil or liquid, at room temperature to the 
melted carrier substance. The two are quickly mixed into a 
homogeneous blend then rapidly cooled with liquid nitrogen (or 
with dry Ice or any other means which will cool the mixture 
quickly) until it has completely solidified. The solid material 
is then subdivided, generally by grinding or milling, to produce 
particles of the desired average size. Other methods such as 
spray cooling or extrusion may also be used to subdivide the 
particles. 

To further stabilize particularly volatile or delicate 
perfumes, it may be desirable to preload the perfume (i.e., mix 
the perfume) onto silica gel or clay prior to combining with the 
carrier substance. Some perfumes which are not so volatile will 
not require this special treatment because it would inhibit their 
release from the carrier substance too much. Optimization of the 
rate at which the perfume is released from the carrier is the 
goal, and this optional additional step allows for better control 
of that rate with some of the more volatile perfumes. 
The Coating 

The perfume-containing particles, above, are encapsulated to 
provide a friable coating. This coating prevents the perfume from 
diffusing out of the particles as readily during long storage 
periods. Moreover, the coating helps preserve the original 
"character" of perfumes having particularly volatile top-notes. 
Moreover, the coating helps protect the perfumed particle from 
other ingredients in the formulation being perfumed. 
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The coating materials used herein are friable, and are 
designed to break-up as the perfumed formulation is used, thereby 
releasing the perfumed particle. 

The particles may be coated with more than one friable 

5 coating material to produce a particle having more than one layer 

of coating. Different coating materials can be chosen to provide 
different perfume protection as needed, so long as one of the 
coatings, generally, the outermost, is friable. 

The individual perfume-containing particles may also be 

2Q agglomerated with the coating material to provide larger particles 
which comprise a number of the individual perfume-containing 
particles. This agglomerating material surrounding the particles 
provides an additional barrier to diffusion of the perfume out of 
the particles. Such an approach also minimizes the surface area 

15 of free particles susceptible to perfume diffusion. The ratio of 
perfume particles to agglomerate material will vary greatly 
depending upon the extent of additional protection desired. This 
agglomeration approach may be particularly useful with very 
volatile perfumes or perfumes that are especially susceptible to 

2Q degradation. Also, agglomeration of very small perfume particles 
would provide additional protection against premature diffusion 
out of perfume. 

Agglomeration of particles in this fashion is useful in 
preventing segregation of small perfume particles from larger 
25 detergent granules, for example, in a dry granular detergent 
product. 

Process o f Manufacture - For friable coatings, the process of 
manufacture is based on applying the coating as a kind of "shell" 
to the perfumed particles. For perfumed particles whose carrier 

3Q material has a melting point below that of the boiling point of 
the solvent used in the process, the process involves adding the 
carrier and perfume to a solvent solution of the "shell" material, 
or a suitable precursor, held above the carrier melting 
temperature. The system is agitated sufficiently to form an 

35 emulsion of the carrier/perfume of desired liquid drop size in the 
shell solution. The conditions necessary to deposit the 
encapsulating material are then established and the whole is 
cooled to give encapsulated solid particles having the desired, 
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friable "shell". Water insolubility of the shell is established 
either at the deposition stage, or by suitable treatment prior to 
isolation or use of the particles. 

Although the process described here is a one step molten drop 
formation/encapsulation procedure, it should be readily apparent 
to those skilled in the art that encapsulation of pre-formed 
perfume particles can be accomplished in a like manner. The 
pre-forijied particles can be prepared in a variety of ways, includ- 
ing cryogrinding, spray drying, spray congealing and meltable 
dispersion techniques such as those described in books by P. B. 
Deasy ("Microencapsulation & Related Drug Processes", Dekker, 
N.Y., 1985) and A. Kondo ("Microcapsule Processing and Tech- 
nology", Dekker, N.Y., 1979). Such techniques would be required 
for carrier materials having a melting point above the solvent 
boiling point. 

A variety of suitable encapsulation procedures can be used, 
such as reviewed in the books by Deasy and Kondo above. Depending 
on materials used, the shell can impart hydrophil icity or hydro- 
phobicity to the particles. For examples of encapsulating 
materials and processes including gelatin-gum arabic concentrate 
deposited by a complex coacervation procedure, see, e.g., U.S. 
Patent 2,800,457, and urea-formaldehyde deposited by a polyconden- 
sation process, e.g., U.S. Patent 3,515,941. Water insolubility 
of shell materials may be imparted, for example, by cross-linking 
of gelatin-gum arabic coacervate with suitable aldehydes or other 
known gelatin hardeners after deposition. Polymerization of the 
urea-formaldehyde precondensate during an encapsulation process 
inherently yields water-insolubility. 

The slurry containing the perfume particles can be used 
directly, e.g., admixed and dried with other components of the 
granular detergent formulations, or the particles can be washed 
and separated, and dried if desired. 

Example I 

Perfume particles containing a hydrophobic, water-insoluble, 
friable coating deposited by polycondensatlon are prepared as 
follows. 

A urea- formaldehyde precondensate is first formed by heating 
a mixture of 162 g 37% aqueous formaldehyde and 50-65 g urea, 



wo 91/13143 



PCr/US9I/00905 



- 16 - 

adjusted to pH 8.0 with 0.53 g sodium tetraborate, for 1 hour at 
70*C, and then adding 276.85 g water. 

429 ml of this precondensate and 142 ml water are then 
stirred in a 1-1 steel reactor and 57.14 g sodium chloride and 

5 0.57 g sodium carboxymethyl cellulose added. Then are added the 
core components comprising 156.2 g C14OH carrier and 55.8 g 
perfume, and the reactor is heated to about 90*C. Agitation is 
adjusted to emulsify and maintain the molten core at the desired 
drop size, and the pH of the contents is adjusted to about 5.0 

IQ with dilute hydrochloric acid. 

The reactor is then allowed to cool to room temperature with 
a gradual pH reduction to 2.2 over a 2 hour period. The reactor 
is then increased to about 50* C for a further 2 hours, then cooled 
to room temperature, after which the pH is adjusted to 7.0 with 

15 15% N ammonium hydroxide solution. 

The resultant slurry containing the solid core particles 
encapsulated with urea- formaldehyde polymer may be used directly, 
or may be Isolated by separation, washing and air drying as 
required. 

20 "fhe coated perfumed particles prepared in the foregoing 

manner can be used in all types of products where it is desirable 
to deposit fragrances on treated surfaces, and wherein sufficient 
agitation or pressure is exerted to rupture the friable coating. 
Typical examples of such products are laundry detergents and 

25 fabric softeners. The following illustrates the use of the 
compositions of this invention in such products. 

Laundry cleaning products comprise: a detersive surfactant 
(typically 5%-30% wt.); optionally but typically, one or more 
detergency builders (10%-55% wt.); optionally, 3%-20% wt. of 

3Q various enzymes, bleaches, carriers, and the like, all well-known 
from standard texts and very familiar to detergent formulators. 
Surfactants include soap, alkyl benzene sulfonates, ethoxylated 
alcohols, alkyl sulfates, alpha- sulfonated fatty acids, and the 
like. Builders include various phosphates, zeolites, poly- 

35 . carboxyTates and the like. U.S. Patents 3,985,669, 4,379,080 and 
4,605,609 can be referred to for typical listings of such 
ingredients. 



wo 91/13143 



PCr/US91/00905 



- 17 - 

Modern fabric softeners typically comprise about 3?i-35% wt. 
of one or more quaternary anrnionium salts, e.g., ditanowdimethyl 
anmionium chloride or imidazoline or imidazol inium compounds. 
Softeners (and antistatic agent) generally have one, or preferably 
two, C12-C18 alkyl substituents and two or three short chain alkyi 
groups. Again, such materials are conventional and well-known to 
softener formal ators . 

It is to be understood that one of the major advantages of 
the coated perfumed particles of this invention is their ability 
to be stably formulated (typically 0.1%- 10% wt.) in combination 
with conventional detergent, bleach and fabric treatment composi- 
tions without difficulty. 

Example II 

A granular laundry determent is as follows: 



Component Weight % 
Sodium alkyl benzene sulfonate 7.5 
Sodium C14-15 alkylsulfate 7.5 
Cij-ij alkyl polyethoxylate (6.5) stripped of 
unethoxyl ated alcohol and lower ethoxylate 2,0 
alkyl trimethyl ammonium chloride 1,0 

Sodium tripolyphosphate 32.0 

Sodium carbonate 10.0 
Sodium perborate monohydrate 5.3 
Sodium octanoyloxybenzene sulfonate 5.8 
Sodium diethylene triamine pentaacetate 0.5 

Sodium sulfate, H2O and minors Balance 



The above composition is prepared using conventional means. 
The composition is combined with the perfume particles of Example 
I as follows. An amount of the perfume particles of Example I is 
combined with the detergent composition so that the detergent 
composition comprises about 0.3% perfume. 

The particles may be simply mixed in with the detergent 
granules. To prevent segregation of the perfume particles during 
packaging and shipping (due to their smaller size relative to the 
detergent granules), the particles can optionally be coated or 
agglomerated with a water-soluble coating material (on top of the 
friable coating) prior to cMibining with the detergent granules. 
This can be accomplished with a Schugi mixer (Flexomix 160) where 
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a sufficient amount of a dextrin glue solution {2% dextrin, 3% 
water) is sprayed onto the particles to result in agglomerates of 
perfume particles in the same size range as other detergent 
granules. 

The perfume is protected in the particles from degradation by 
the bleach in the detergent composition over long periods of 
storage. When used in the laundry process tn an automatic washing 
machine this detergent composition will provide perfume fragrance 
In substantially its original state from product, through the wash 
process and onto the fabric. 

A great number of perfumes can be utilized in the present 
composition that would not otherwise be appropriate for use in 
such laundry detergent compositions. 

A liquid fabric softener for use in an aqueous laundry rinse 
bath is as follows: 

Component Weight % 

Softener A* 3.00 

Softener B** 5,00 

HCl 0.29 

Polydimethylslloxane 0.15 

Polyethylene Glycol (4000) 0.30 

Bronopol (Antimicrobial) loo ppm 

Calcium Chloride 30 ppm 

Dye 30 ppm 

Coated Perfume Particles*** 4.0 

Water Balance 
♦Softener A is 0 

RC0CH2CH2N+R(CH3)2, 01 ' 
wherein each R group is in the C^-Cia alkyl range. 
♦♦Softener B is , 0 
N-CHjCHaO-C-R 



■V" 



R 

wherein each R group is in the Cis-Cjg alkyl range. 
.***Particles prepared according to Example I. 80-100 micron size 
range; 20% coating weight. 
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When used in the rinse bath of an automatic washing machine, 
the coating on perfumed particles of Example III is ruptured and 
the particles provide a fragrance to the fabrics being treated. 



5 



10 



15 



ZO 



25 







A liquid laundry detergent composition is 


as f ol 1 ows . 


Component 


Mgi9ht„„%_ 


Cj3 linear alkylbenzene sulfonic acid 


7.2 


Cn-is alkyl polyethoxylate (2.25) 




sulfuric acid 


^65 


^12-13 alcohol polyethoxylate (5.5)* 




Ci2 alkyl tri methyl ammonium chloride 


1.2 


fatty acid 


13.0 


Oleic acid 


2.0 


Citric acid (anhydrous) 


4.0 


Di ethyl enetri amine pentaacetic acid 


0.23 


Protease enzyme (2.0 AU/g) 


0.75 


Amylase enzyme (375 Am. U/g) 


0.16 


TEPA-Ejs-is** 


1.5 


Monoethanol amine 


2.0 


(moles of alkanol amine) 


(0.033) 


Sodium ion 




Potassium ion 


265 


{molar K+:Na+) 


(0.94) 


Propylene glycol 


6.8 


Ethanol 


7.8 


Formic acid 


0.66 


Calcium ion 


0.03 


Minors and water 


Balance to 1( 


pH at concentration of 10% 




in water at 5S*F (20*C) 


8.65 



♦Alcohol and monoethoxylated alcohol removed. 
**Tetraethyl ene pentaimine ethoxylated with 15-18 moles (avg.) 
of ethylene oxide at each hydrogen site. 
The detergent is prepared by adding the components, with 
continuous mixing, in the following order: paste preitiix of 
alkylbenzene sulfonic acid, sodium hydroxide, propylene glycol and 
ethanol; paste premix of alkyl polyethoxylate sulfuric acid, 
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sodium hydroxide and ethanol; pentaacetic acid; alcohol poly- 
ethoxylate; premix of water, brighteners, alkanol amine and 
alcohol polyethoxylate; ethanol; sodium and potassium hydroxide; 
fatty acid; citric acid; formic acid and calcium; alkyl 
tri methyl ammonium chloride; TEPA-Eig-ig; adjust pH to about 8.1; 
and balance of components. 

The above composition is combined with the perfume-containing 
particles prepared according to Example I as follows. An amount 
of the perfume particles of Example I (avg. size range 40-150 
microns; 5% coating) is thoroughly mixed into the liquid detergent 
composition so that the detergent composition comprises about 0.3% 
perfume (about 1% of the detergent composition will comprise the 
perfume particles). 



15 



20 



Example V 




A fiber- and fabric- softener composition is as follows. 


Coj!Rpn.en,t 


Weight % 


Softener C* 


3.7 


TAHET** 


0.3 


GMS*** 


1.20 


Phosphoric Acid 


0.023 


Polydimethylsiloxane (350) 


0.10 


Glutaraldehyde 


550 ppm 


Blue Dye 


10 ppm 


Coated Perfume Particles**** 


3.0 



*(R^)£{CH3)jN+, Br-, wherein Ri is mixed Cia-Cja alkyl (i.e., 
"tallowalkyl"). 

**TAMET is tallowalkyl N{CH2CH20H)2 . 
***GMS is glyceryl monostearate. 

****Coated perfume particles per Example I, sieved to average size 
less than 100 microns. Coating weight 20%. 

It will be appreciated by those skilled in the art that the 
anions, X, used with any of the cationic fabric softeners herein 
are a routine matter of choice, and that X can be, for example, 
chloride, bromide, methyl sulfate, and the like. Mixtures of 
fabric softeners can be used, as can mixtures of anions. 

Example VI 

The fabric softener composition of Example III Is modified by 
using perfumed particles with friable coatings (melamine/urea/for- 
maldehyde; 0.1/1/1.1 mole ratio; 80 micron size) with coating 
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weights of about 20%, respectively- It is to be noted that 
melamlne substitution for about 15% of the urea in the aminoplast 
coatings is preferred for use in fabric softeners. It is also to 
be noted that particles above about 80 microns are visible in 
softener products. 

Example VII 

A detersive bar composition is prepared by gently {so as not 
to fracture the coating) admixing Z% fay weight of the coated 
perfumed particles of Example I (7% coating; all particles through 
150 micron sieve) into a 99.44% tallow soap mixture (Na salt) and 
formed into a bar in a pin die. 

The compositions herein can also be used in combination with 
abrasives. As is well-known, abrasive cleaners typically comprise 
10% to 90+% abrasive such as pumice, silica, calcium carbonate, 
and the like. Coated perfume particles used in such cleaners are 
ruptured, in-use, to release their perfume. 

Example VIII 

An abrasive cleanser is as follows. 



Component Weight % 

Sodium tallow sulfate 1.0 

Calcium carbonate 40.0 

Pumice (through 60 micron sieve) 45.0 

Sodium sulfate 10.0 

Coated perfume particles* 3.0 

Chlorinated tri sodium phosphate 1.0 



*Per Example I; 10% coating; particles through 100 micron sieve. 

The composition of Example VIII Is prepared by gently dry- 
falending the ingredients. 

It will be appreciated by the formulator that the weight (or 
thickness) of operable friable coatings can be adjusted according 
to the usage envisioned. For example, even relatively thick 
coatings will rupture and release their perfume particles under 
European machine washing conditions, which can involve wash times 
of many minutes, at high temperature and considerable agitation. 
By contrast, USA machine washing conditions are much shorter, and 
milder, so less coating material should be used. For fabric 
softeners, agitation and agitation times are usually less than for 
washing. 
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Example IX 

A bleach composition comprises ca. S% aqueous hypochlorite/ 
HzO containing 10% (wt.) of the particles of Example 1. The 
product is shaken prior to use as a clothes bleach or toilet bowl 
disinfectant to suspend the particles. 

Example )^ 

A granular laundry detergent is as follows. 



pppponent Weight % 

Cij alkyl benzene sulfonate 5.5* 

Tallow alcohol sulfate 2.42 

Sodium sulfate 22.00 

Sodium silicate 8.00 

Magnesium sulfate 0.40 

Carboxymethyl cellulose 0.29 

EDTA 0.29 

Brightener 47 0.15 

Sodium tripolyphosphate 21.34 

Ci4-i5 E07 surfactant* 5.00 

Sodium perborate 4H2O 13.23 

Sodium perborate IHj 1.96 

Sodium carbonate 7,00 

Proteolytic enzyme o.79 

TAED** 3.03 

Perfume particles*** i.oo 

Water/minors Balance 

*As Dobanol 45-7 

**Tetraacetyl ethyl enedi ami ne 



***Prepared per Example I; 100-150 micron size; 20% coating 

Example XI 

30 A concentrated detergent granule is as follows. 



Component Weight % 
Sodium linear alkyl benzene sulfonate 

with an average chain length of 12.4 13.9 
Sodium alkyl sulfate with an average 

chain length of 14.5 5.9 

Aluminosilicate {Zeolite A; 1-10 micron) 25.36 

Polyacrylate 4500 4.47 

Polyethylene glycol 8000 1.46 
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Sodium carbonate 17.82 

Sodium sulfate 11.06 

Silicate solids 2. 05 

Brightener 15 0.29 

5 Moisture 7.70 

Miscellaneous 0.57 

Enzyme 0.78 

Nonionic - Ci2-i3E0s.5 1.07 

Citric acid 6.57 

10 Perfume particles* 1.00 



*Per Example I; 100-150 micron size 
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CIAmS: 

1. ccjated perfume particles having an average size, wiian coated, of 
less than 350 microns, preferably not greater than 150 microns, 
ciiaracterized in that said particles cxitprise from 5% to 50% hy wei^t 
of a perfume dispersed in froa 50% to 95% by weight of a narpDlyiiBric 
solid fatty alcohol or fatty ester carrier material, or mixtures 
thereof, said alcohol or ester having a nolecular wei^t of from lOO to 
500 and a melting point of fran 37°C to 80°C, said alcohol or ester 
being substantially water-insoluble, said particles having a 
substantially water-insoluble feiable coatm? on their outer surfaces. 

2. ThB particles of Clam 1 wherein the coatin? coitprises an amino- 
plast polyner. 



3. TiiB particles of claim 2 wherein the coatin? canprises the 
reaction product of an amiiie and an aldei^e, preferably an amine 
selected froa urea and melamine, and an aid^e selected frora 
formaldehyde, acetaldehyde and glutaraldehyde, and misdajres of said 
amines and said aldehydes. 

4. The particles of Claim 3 wherein the carrier material comprises an 
alcohol selected frm the C^4-<:^g alcciiols. 

5. A detergent coofjosition, canprising one or more detersive 
surfactants, and optionally, one or more builders, said composition 
being characterized in that it contains coated perfume particles 
acxxirding to cla-itn i. 



6. A detergent coraposition according to claim 5 wherein said perfume 
particles canprise a c^^-c^^ fatty alcohol coated with a friable 
amincplast polymer which corcprises the ruction product of an amine 
selected from urea, melamine, or- mixtures tiiereof and an aldehyde 
selected trcm formaldehyde, acetaldehyde, glutarald^jyde, or idxtures 
thereof. 
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7. A ^tergeiTt ccsnpcssiticn acconiing to Claim 5 wbicii is in granular 
facin, in bar fam, car which adaiticmlly CQntains an ateasive. 

8. A fabric softener caiposition, ccoprisir^ one or mare fabric- or 
fiber-softening car antistatic agents, characterized in that said 
ccnpasiticai ccsntains coated perfume particles aocarding to Claim i. 

9. A softener ccraposition according to Claia 8 wherein said perfume 
particles oaiprise a C^^-C^g alcohol and wherein said ftiable coating 
is the reaction product of an amine selected from urea and melamine, or 
fflixtures thereof, and an aldehyde selected from farmaldehyde, 
aoetaldehyda, glutaraldehyde, or mixtures thereof. 

10. A softener cacnpositicn according to Claim 9 ocnprising said 
perfume particles and a fabric- car f ibar-sof tening or antistatic agent 
selected fran 

0 p 

R (XH2a^N'^R{CH3)2,x"; N-CH^CH^O C R, 

C 

t 

R 

Wherein each R is in the C^^-c^g alkyl range; and (R^) ^(Cii^)^}i^x', 
wherein each R^ groi^ is C^^-^is ^^1' and mixtures thereof; and 
wterein X is an anion. 

11. A irsethod for delivering perfutne-releasi^j particles to the surface 
of fabrics undergoing a laundering cr softening process in a laundering 
aj^aratus, cSiaracterized in that said method cai?irises adding to said 
laundering apparatus a detergent ccopcsition or a fabric softening 
ccnposition containing particles acoording to Claim 1, and operating 
said apparatus in standard fashion with agitation of the machine liquor 
and fabrics, vAere^n the agitation associated with said cperation 
rt?taires the coating on said particles, or fractures the particles 
themselves, sufficiently to allow release of the perfume when said 
particles becaae d^wsited onto said fabrics during said laundering or 
softening process. 
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MALODOR-CONTROLLING COMPOSITIONS COMPRISING ODOR CONTROL 
AGENTS AND MICROCAPSUDES CONTAINING AN ACTIVE MATERIAL 

TECHNICAL FIELD 

The present invention relates to malodor-controlling compositions that can be applied to 
surfaces, including household surfaces such as carpets, fabrics, and the like, for reducing or 
remDving malodor on the surface and for providing a controlied-release of an active material, 
preferably a perfume scent, into the environment surrounding the surface. 

BACKGROUND OF THE INVENTION 
Fabric refresher products have become a popular product in today's consumer goods 
market. Such products typically involve a liquid composition that is sprayed onto surfaces, such 
as fabrics, to reduce or remove malodor from the surfaces. Some of these products can also 
provide a pleasing scent by mcorporation of perfume into the composition. However, such 
products typically are not capable of providing a controlied-release of an active material, such as a 
perfume scent. 

Other products merely provide a pleasant fragrance, but do not act to reduce or remove 
malodor. Instead, such products utilize strong perfume scents to mask malodors by providing a 
scent stronger than the malodor. JP 03-173,565 ("JP '565") discloses an encased-perfume spray 
composition wherein the perfume is encased in microcapsules. The spray composition is 
preferably an aerosol-type composition utilizing a propellant. The perfume-encased microcapsides 
adhere to clothes, carpets, neckties, etc., and the fragrance is slowly released or is released by 
pressure such as friction. The spray compositions of JP '565 provide a pleasant fragrance, but do 
not address the problem of reducing or removing malodor from surfaces. 

JP 11-246383 ("JP '383") similarly discloses a con^osition made of a slurry of 
microcapsules containing essential oils mixed with an aqueous binder. The compositions can be 
applied to fibers, such as bedding sheets, in which the fragi-ance can be released from the 
microcapsule, e.g., doiing movement as a person sleeps. Howevesr, as with the spray compositions 
of JP '565, the compositions of JP '383 provide a pleasant fragrance, but do not address the 
problem of reducing or removing malodor from surfaces. 

US 4,520,142 ("US ' 142") discloses microencapsulated liquids, such as perfumes, that are 
applied to substrates from an aerosol applicator. The aerosol compositions of US ' 142 contam a 
microcapsule containing liquid, a polymeric binder, a solvent for the polymeric binder, and an 
aerosol propellant. However, while the aerosol compositions of US ' 142 provide a controlled- 
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release of a liquid material, the compositions do not address the problem of reducing or removing 
malodor from surfaces. 

There has thus been a need to provide a composition that is able to reduce or remove 
malodors from surfaces, wliile providing a cotitrolled-release of an active material, preferably a 
perfume scent, into the environmeut suirouading the surface. The present invention addresses this 
previously nnmet need. 

SUMMARY OF THE INVENTION 

The present invention relates to malodor-controiling compositions comprising 
microcapsules containing an active material and/or an optional odor control agent, an odor control 
agent outside of the microcapsules, and aqueous carrier. The malodor-controiling compositions 
can be applied to surfaces, such as fabrics, to reduce or remove malodor from the surface and to 
provide a controlled-release of the active material onto the surface or into the envii-onmeat 
surrounding the surface. The active material is preferably a perfnme and tlie composition controls 
malodor and provides a controlled-release scent. 

The invention further relates to methods of using malodor-controiling compositions 
comprising the step of contacting a surface with the malodor-controiling compositions. 

The invention further relates to a process for making a malodor-controiling con:{)osition 
comprising an odor control agent and microcapsules containing an active material 

The present invention fui1:her relates to the use of a malodor-controiling composition 
conqtrising an odea- control agent and microcapsules containing an active material to reduce or 
remove malodor from a surface and/or to provide a conti'olled-release of the active material. 

All documents cited herein are, in relevant part, incorporated herein by reference; the 
citation of any document is not to be construed as an admission that it is prior art with respect to 
the present invention. 

It should be understood that every maximum nun^rical limitation given throughout this 
specification will include every lower numerical limitation, as if such lower numerical limitations 
were expressly written herein. Every minimum numerical limitation given throughout this 
specification wM include every higher numerical limitation, as if such higher numerical 
limitations were expressly written herein. Every numerical range given throughout this 
specification will mclude every narrower numerical range that falls within such broader numerical 
range, as if such narrower numearical ranges were all expressly written herein. 

AH parts, ratios, and percentages herein, in the Specification, Examples, and Claims, are 
by weight and all numerical limits are used with the normal degree of accuracy afforded by the 
art, unless otherwise specified. 
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DETAILED DESCRIPTION OF THE INVENTION 

The malodor-controlling compositions of the present invention comprise microcapsules 
containiug an active material (piefcrabiy perfume) and/or an optionai odor control agent (which 
may be referred to herein as an "encapsulated odoi control agent"), an odor control agent outside 
of the microcapsules, and aqueous carrier. 

It should be understood that the encapsulated odor control agent need not be completely 
encapsulated (that is, in some embodiments, it may be partially encapsulated). The same is true 
for the niicrocapsules containing the active material. 

There are a non-limiting number of embodiments of the compositions described herein. 
These embodiments include, but are not limited to embodiments in which at least some of the 
same microcapsules ctaitain both an active material and the optional odor control agent therein. 
In other embodiments, the composition may comprise a group of microcapsules that contain an 
active material, and difierent microcapsules that contain the optional odor conb-ol agent. The 
composition may comprise microcapsules with different types of shells or coating materials. In 
addition, in some embodiments, the encapsulated odor control agent and the odor control agent 
outside of the microcapsules may be the same odor control agent. In other eadjodiments, they 
may be different odor control agents. 

The present compositions can also contain a wide vaiiety of additional optional 
ingredients such as dispersants, solvents, aerosol propeliants, surfactants, free perfume, 
antimicrobiai actives/presearvatives, writdde control agents, and the like. The compositions can be 
used to reduce or remove maiodor from surfaces (especially fabrics) and provide a controlled- 
release of the active material. When the active material is a perfume, the present compositions 
provide acontrolled-release scent. 

MICROCAPSULES CONTAININO AN ACTIVE MATERIAL 

The present compositions concfirise microcapsules contaming an active material and/or an 
optional odor control agent. The microcapsules provide a controlled-release of the active material 
and/or an optional odor control agent contained in the microcapsnle. The microcapsules in the 
compositions of the present invention can be any ruptureable capsule containing an active 
material therein and/or an optional odor control agent or capsule which is controilably peaetrabie 
by the active material or odor control agent encapsulated therein. The rupture stren^h of the 
microcapsules should be within a range that can endure handling and spraying without rupturing 
and yet break by applying a force of friction across the surface being treated mth the composition. 

The shell of the microcapsules can be made &om a wide variety of materials. Such 
materials ai-e typically polymeric and are designed to resist becoming solubilized in the chemical 
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matrix of the present compositions. Non-limitiiig examples of materials suitable for making the 
shell of the microcapsules herein include urea-formaldehydes, melaminefonnaldehydes, 
phenolformaldehydes, gelatm, poly{vinyl alcohol), poly(vinyl pyrrolidone), poiyacrylates, 
polyamides, polyurethane, polymethacrylates, polycpoxides, cellulose acetate, cellulose niti-ate, 
cellulose acetate butyrate, ethyl cellulose polyester, polychlorotrifluoroethylene Ce.g. KEL-F), 
ethyl/vinyl acetate, saran, polystyrene, zein, paraffin wax, animal wax, vegetable wax, 
microcrystalline wax, polyethylene wax, and the like. Preferred microcapsule shell materials 
include poly(oxymethyieneuiea), poly(oxymethylenemelamine), gelatin, polyurethane, poly(vinyl 
alcohol), and mixtures thereof. Other suitable microcapsule shell materials are disclosed in, e.g., 
U.S. Patent Nos. 2,800,458; 3,159,585; 3,516,846; 3,533,958; 3,697,437; 3,888,689; 3,996,156; 
3,965,033 ; 4,010,038; 4,016,098; 4,087.376; 5,591,146; UK Patent Nos. 2,006,709 and 
2,062,570; and Benita, Simon (ed.). Microencapsulation: Methods and Industrial 
Applications (Marcel Dekker, inc. 1996). 

The size of the microcapsule can be important in the usefulness of microcapsules 
according to the practice of the present invention. Generally, the microcapsules will have an 
average diameter of from about 0.001 to about 1,000 microns, preferably from about 1 to about 
500 microns, more preferably from about 10 to about 100 microns, and even more preferably 
from about 20 to about 70 microns. These dimensions can play an important role in the ability to 
control the application of capsules in the practice of the present invention. The broadest range of 
capsule size under any conditions would be about 0.001 to about 1,000 microns and a more easily 
sprayed size limit would be between about 20 and about 70 microns. 

In general, the present compositions can comprise microcapsules at a wide variety of 
levels. Microcapsules are typically included in the present conjpositions at a level of from about 
0.001% to about 99,9%, preferably from about 0.005% to about 50%, and more preferably from 
about 0.01% to about 20%, by weight of the composition. When the compositions are aqueous 
liquid compositions (especially non-aerosol conq)Ositions) to be sprayed onto surfaces, such as 
fabrics, the compositions will preferably comprise less than about 1%, preferably less than about 
0.9%, more preferably less than about 0.5%, and even more preferably less than about 0.2%, by 
weight of the conq)osition, of micrtwapsules. If the level of microcapsules is too high, the 
compositions may leave a visible residue on the surface being treated, in addition, if the surface is 
fabric and the level of microcapsules is too high, the fabric appearance may be altered. 
Furthermore, if the active material is perfume and the level of microcapsules is too high, the 
initial perfume "buxst" when the product is sprayed onto the surface may be unpleasant to the 
consumer, since the force of the spray tends to rupture some of the microcapsules. 
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A variety of processes known in ttie ait can be used to make the microcapsules lierein. 
Examples of processes for making nsicrocapsuies are described in U.S. Patent Nos. 2,800,458; 
3,159,585; 3,516,846; 3,516,941; 3,533.958; 3,697,437; 3,778,383; 3,888,689; 3,965,033; 
3,996,156; 4,010,038; 4,016,098; 4,087,376; 4,089,802; 4,100,103; 4,251,386; 4,269,729; 
4,303,548; 4,460,722; and 4,610,927; UK Patent Nos. 1,156.725; 1,483,542; 2,041,319 and 
2,048,206; and Benita, Simon (ed.), Microencapsulation: Methods and Industrial 
Applications (Marcel Dekker, Inc. 1996). 

The active material can be a wide variety of materials in wliich one would want to deliver 
in a controUed-reiease manner onto the surfaces being treated with tire present compositions or 
into the environtnent surrounding the surfaces. Non-limiting examples of active materials include 
perfumes, flavoring agents, fungicide, brighteners, antistatic agents, wrinMe control agents, fabric 
softener actives, hard surface cleaning actives, skin and/or hair conditioning agents, antimicrobial 
actives, UV protection agents, insect repellants, animal/vermin repellants, flame retardants, and 
the like. 

In a preferred embodiment, the active material is a perfume, in which case the 
microcapsules containing perfume provide a controlled-release scent onto the surface being 
treated or into the environment surrounding the surface. In this case, the perfume can be 
comprised of a number of perfume raw materials known in the art, such as essential oils, botanical 
extracts, synthetic perfume materials, and tlie like. 

hi general, the active material is contained in the microcapsule at a level of from about 
1% to about 99%, preferably from about 10% to about 95%, and more preferably from about 30% 
to about 90%, by weight of the total microcapsule. The encapsulated odor control agent, if 
pre^nt may be contained in mirocapsules at the same range of levels. Of course if both active 
material and an odor control agent are coataiaed in the same microcapsule, tlie tctol percentage of 
these components will never exceed 100%. The weight of the total microcapsule include the 
weight of the shell of the microcapsule plus the weight of the material inside the microcapsule. 

Microcapsules containing an active material, pref^ably perfume, suitable for use in tlie 
present compositions are described in detail in, e.g., U.S. Patent Nos. 3,888,689; 4,520,142; 
5,126,061; and 5,591,146. 
ODOR CONTROL AGENTS 

In general, tlie present malodor-controliing compositions will comprise one or more odor 
control agent(s) at a level of from about 0.001% to about 99.99%, preferably from about 0.002% 
to about 99.9%, and more preferably ficom about 0.005% to about 99%, by weight of the malodor- 
controliing composition. When the compositions are aqueous liquid compositions (especially non- 
aerosol compositions) to be sprayed onto surfaces, such as fabrics, the con^ositions will 
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preferably comprise less than about 20%, preferably iess than about 10%, more preferably less 
than about 5%, by weight of the composition, of odor control agent. The odor control agent serves 
to reduce or remove malodor from the surfaces or objects being treated with the present 
compositions. The odor control agent is preferably selected from the group consisting of; 
uncomplexed cyclodextrin; odor blockers; reactive aldehydes; flavanoids; zeolites; activated 
carbon; and mixtures thereof. 

Uncomplexed Cyclodextrin 

As used herein, the term "uncomplexed cyclodextrin" includes any of the known 
cyclodextrins in uncomplexed form such as unsubstituted cyclodextrins containing from six to 
twelve glucose units, especially, alpha-cyclodextrin, beta-cyclodextrin, gamma-cyclodextrin 
and/or their derivatives and/or mixtures thereof. The alpha-cyclodextrin consists of six glucose 
units, the beta-cyclodextrin consists of seven glucose units, and the gamma-cyclodextria consists 
of eight glucose units arranged in donut-shaped rings. The specific coupling and conformation of 
the glucose units give the cyclodextrins a rigid, conical molecular structures with hollow interiors 
of specific volumes. The "lining" of each internal cavity is formed by hydrogen atoms and 
glycosidic bridging oxygen atoms; therefore, this surface is fairly hydrophobic. The unique shape 
and physical-chemical properties of the cavity enable the cyclodextrin molecules to absorb (form 
inclusion complexes witli) organic molecules or parts of organic molecules which can fit into the 
cavity. Matty odorous molecules can fit into the cavity including many malodorous molecules 
and perfume molecules. Therefore, cyclodextrins, and especially DKXtures of cyclodextrins with 
different size cavities, can be used to control odors caused by a broad spectrum of or^nic 
odoriferous materials, which may, or may not, contain reactive functional groups. The 
complexatioa between cyclodextrin and odorous molecules occurs rapidly in the presence of 
water. However, the extent of the complex formation also depends on the polarity of the absorbed 
molecules. In an aqueous solution, strongly hydrophilic molecules (those which are highly water- 
soluble) are only partially absorbed, if at all. Therefore, cyclodextrin does not complex 
efiectively with some very low molecular weight organic amines and acids when they are present 
at low levels on surfaces. 

The cavities within tlie cyclodextrin in the deodorizing composition of Ihe present 
invention should remain essentially unfilled (the cyclodextrin remains uncomplexed) while in 
solution, in order to allow the cyclodextrin to absorb various odor molecules when the solution is 
applied to a surface. Non-derivatised (normal) beta-cyclodextrin can be present at a level up to its 
solubility limit of about 1.85% (about 1.85g in 100 grams of water) under the conditions of use at 
room tenqierature. 
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Preferably, the. cyclodextrin used in the present invention is highly water-soluble such as, 
alpha-cyclodextrin and/or derivatives thereof, garoma-cyclodextrin and/or derivatives thereof, 
derivatised beta-cyclodextrins, and/or mixtures thereof. The derivatives of cyclodextrin consist 
maialy of molecules wherein some of the OH groups are converted to OR groups. Cyclodextrin 
derivatives include, e.g., those with short chain alkyl groups such as methylated cyclodextrins, 
and ethylated cyclodextrins, wherein R is a methyl or an ethyl group; those with hydroxyalkyl 
substituted groups, such as hydroxypropyl cyclodextrins and/or hydroxyethyl cyclodextrins, 
wherein R is a -CH2-CH(OH)-CH3 or a -CH2CH2-OH group; branched cyclodextrins such as 
maltose-bonded cyclodextrins; cationic cyclodextrins such as those containing 2-hydroxy-3- 
(dimethylamino)propyl ether, wherein R is CH2~CH(OH)-CH2-N(CH3)2 wliich is cationic at low 
pH; quaternary ammonium, e.g., 2-hydroxy-3-(trimettiy!ammomo)propyl ether cUoride groups, 
wherein R is CH2-CH(OH)-CH2-N+(CH3)3a-, anionic cyclodextrins such as carboxymethyl 
cyclodextrins, cyclodextrin sulfates, and cyclodextrin succinylates; an^hoteric cyclodextrins such 
as carboxymethyl/quaternaiy ammonium cyclodextrins; cyclodextrins wherein at least one 
glucopyranose unit has a 3-6-anhydro-cyclomalto structure, e.g., the mono-3-6- 
anhydrocyclodextrins, as disclosed in "Optimal Performances with Minimal Chemical 
Modification of Cyclodextrins", F. Diedaini-PUard and B. Perly, The 7th Ihtemational 
Cyclodextrin Symposium Abstracts, April 1994, p. 49; and mixtures thereof. Other cyclodextrin 
derivatives are disclosed in U.S. Pat. Nos: 3,426,011, Paimerter et al, issued Feb. 4, 1969; 
3,453,257; 3,453,258; 3.453,259; and 3,453,260, all in the names of Parmerter et al., and aE 
issued My 1, 1969; 3,459,731, Gramera et al, issued Aug. 5, 1969; 3,553,191. Parmerter et al., 
issued Jan. 5, 1971; 3,565,887, Parmerter et al, issued Feb. 23, 1971; 4,535,152, Szejtli et al„ 
issued Aug. 13, 1985; 4,616,008, Hirai et al, issued Oct. 7, 1986; 4,678,598, Ogino et al., Ksued 
Jul. 7, 1987; 4,638,058, Brandt et al., issued Jan. 20, 1987; and 4,746,734, Tsuchiyama et al, 
issued May 24, 1988. Further cyclodextrin derivatives suitable herein include those disclosed in 
V. T. D'Souza and K. B. Lipkowitz, CheivDCac Reviews: Cyclodexttuns, Vol 98, No. 5 
(American Chemical Society, July/August 1998). 

Highly water-soluble cyclodextrins are those having water solubility of at least about 10 g 
in 100 ml of water at room temperature, preferably at least about 20 g in 100 ml of water, more 
preferably at least about 25 g in 100 ml of water at room temperature. The availabiUty of 
solubilized, uncomplexed cyclodextrins is essential for effective and efficient odor conbrol 
performance. Solubilized, water-soluble cyclodextrin can exhibit more efficient odor control 
performance than non-water-soluble cyclodextrin when deposited onto surfaces, especially 
carpeted surfaces. 



wo 03/089019 



8 



PCT/US03/11530 



Examples of preferred water-soluble cyclodextrin derivatives suitable for use herein are 
hydroxypropyl alpha-cyclodextrin, methylated alpha-cyclodextrin, methylated faeta-cyclodextrin, 
hydi-oxyethyl beta-cyclodextrin, and hydroxypropyl beta-cyclodextrin. Hydroxyalkyl 
cyclodextrin derivatives preferably have a degree of substitution of from about 1 to about 14, 
more preferably from about 1.5 to about 7, wherein the total number of OR groups per 
cyclodextrin is defined as the degree of substitution. Methylated cyclodextrin derivatives 
typically have a degi-ee of substitution of from about 1 to about 18, preferably from about 3 to 
about 16. A known methylated beta-cyclodextrin is heptakis-2,6-di-0-methyl-P-cyclodextrui, 
commonly known as DIMEB, in wliich each glncose unit has about 2 methyl groups with a 
degree of substitution of about 14. A prefened, more commercially available, methylated beta- 
cyclodextrin is a randomly methylated beta-cyclodextrin, commonly known as RAJVIEB, having 
different degiees of substitution, normally of about 12.6, RAMEB is more prefen-ed than 
DIMEB, since DIMEB affects the surface activity of the preferred surfactants more than RAMEB. 
The preferred cyclodextrins are available, e.g., from Cerestar USA, Inc. and Wacker Chemicals 
(USA), Inc. 

It is also preferable to use a mixtuie of cyclodextrins. Such mixtuies absorb odors more 
broadly by complexing with a wider range of odoriferous molecules having a wider range of 
molecular sizes. Preferably at least a portion of the cyclodextrin is alpha-cyclodextrin and its 
derivatives thereof, gamma-cyclodextrin and its derivatives thereof, and/or derivatised beta- 
cyclodextrin, more preferably a mixture of alpha-cyclodextrin, or an alpha-cyclodextrin 
derivative, and derivatibed beta-cyclodextrin, even more preferably a mixture of {privatised alpha- 
cyclodextrin and derivatised beta-cyclodextrin, most preferably a mixtui-e of hydroxypropyl 
alpha-cyclodextrin and hydroxypropyl beta-cyclodextrin, and/or a mixture of methylated alpha- 
cyclodextrin md methylated beta-cyclodextrin. 

Since cyclodextrm can be a priroe breeding ground for certain microorganisnB, especially 
when in aqueous conapositions, it is preferable to include a water-soluble preservative, as 
described infra, which is effective for inhibiting and/or regulating microbial growth, to increase 
storage stability of aqueous odor-absorbing solutions containing water-soluble cyclodextrin. 

Odor Blockers 

"Odor blockers" can be used as an odor control agent to mitigate tlie effects of malodors. 
hi order to be effective, the odor blockers nonmliy have to be present at all times. If the odor 
blocker evaporates before the source of the odor is gone, it is less likely to control the odor. Also, 
the odor blockers can tend to adversely affisct aesthetics by blocking desirable odors like 
perfiimes. 
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Non-limiting examples of odor blockers suitable as odor control agents in the present 
compositions include 4-cyclohexyI-4-methyl-2-pentanone, 4-ethylcyclohexyl methyl ketone, 4- 
isopropykyclohexyl methyl ketone, cyclohexyl methyl ketone, 3-methyicyclohexyl methyl 
ketone, 4-l:ert.-butykyciohexyl methyl ketone, 2-methyl-4"tert.butyicyclohexyl methyl ketone, 2- 
methyl-5-isopropylcyclohexyl methyl ketone, 4'melhylcyclohexyl isopropyi ketone, 4- 
methylcyclohexyl sec.butyl ketone, 4-fflethylcyclohexyl isobutyl ketone, 2,4-dimethylcycIohexyl 
methyl ketone, 2,3-diiDsthylcyclohexyl methyl ketone, 2,2-dimethylcyclohexyl metliyl ketone, 
3,3-dimethylcyclohexyl methyl ketone, 4,4-dimethylcyclohexyl methyl ketone, 3,3,5- 
tnmethylcyclohexyl methyl ketone, 2,2,6-trimethylcyclohexyl methyl ketone, 1-cyclohexyl-l- 
ethyl formate, 1-cyclohexyl-l-ethyI acetate, l-cyclohexyl-1 -ethyl propionate, 1-cyciohexyl-l- 
ethyl isobutyrate, 1 -cyclohexyl-I -ethyl n-butyrate, l-cyclohexyl-l -propyl acetate, l-cyclohexyl-1- 
propyl n-butyrate, l-cyclohexyl-2-methyI-l-propyl acetate, 2-cyclohexyl--2-propyi acetate, 2- 
cyclohexyl-2-propyl propionate, 2-cyclohexyl-2-propyl isobutyrate, 2-cyclohexyl-2-.propyl n- 
butyrate, 5,5-dimethyH,3-cycIohexanedione (dimedone), 2,2-dimethyi-l,3-dioxane-4,6-dione 
(Meldmm's acid), spiro-[4.5]-6,10-dioxa-7,9-dioxodecane, spiro-[5.5]-l,5-dioxa-2,4- 
dioxoundficane. 2,2-hydroxymethyl-l,3-diox8ne-4,6-dione and 1,3-cyclohexadione. Odor 
blockers are disclosed in more detail in U.S. Patent Nos. 4,009,253; 4,187,251; 4,719,105; 
5,441,727; and 5,861,371. 

Reactive Aldehydes 

As an optional odor control agent, reactive aldehydes can be used as an odor control agent 
to mitigate the effects of malodors. Non-limiting examples of suitable reactive aldehydes include 
Qass r aldehydes. Class H aldehydes, and mixtures thereof. Non-limiting examples of Class I 
aldehydes include anisic aldehyde, o-allyl-vanillin, benzaldehyde, cuminic aldehyde, ethyl- 
aubepin, ethyl-vanillin, heliotropin, tolyl aldehyde, and vanillin. Non-limiting examples of Class 
H aldehydes include 3-(4'-terLbutylphenyl)propanal, 2-methyi-3-(4'-tert.butyIphenyI)propanal, 2- 
methyi-3-(4'-isopropylphsnyl)propanal, 2,2-dimethyl-3-(4-ethyIphenyl)propanaI, cinnamic 
aldehyde, a-amyl-cinnamic aldehyde, and (x-hexyl-cinnamic aldehyde. These reactive aldehydes 
are described in more detail m U.S. Patent No. 5,676,163. 

Reactive aldehydes, when used, can include a combination of at least two aldehydes, with 
one aldehyde being selected from acyclic aliphatic aldehydes, non-terpenic aliphatic aldehydes, 
non-terpenic alicyclic aldehydes, terpenic aldehydes, aliphatic aldehydes substituted by an 
aromatic group and bifunctional aldehydes; and the second aldehyde being selected from 
aldehydes possessing an unsaturation alpha to the aldehyde function conjugated with an aromatic 
ring, and aldehydes in which the aldehyde group is on an aromatic ring. This combination of at 
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least two aldehydes is described in more detail in Iiitematioiia! Patent Application Pub, No. WO 
00/49120. 

As used herein, the term "reactive aldehydes" further encompasses deodorizing materials 
that are the reaction products of (i) an aldehyde with an alcohol, (ii) a ketone with an alcohol, or 
(iii) m aldehyde with the same or different aldehydes. Such deodorizing materials can be: (a) an 
acetal or hemiacetal produced by means of reacting an aldehyde with a carbinol; (b) a ketal or 
hemifcetal produced by means of reacting a ketone with a carbinol; (c) a cyclic triacetal or a mixed 
cyclic triacetal of at least two aldehydes, or a mixture of any of these acetals, hemiacetals, ketals, 
henaketals, or cyclic triacetals. These deodorizing perfume materials are described in more detail 
in International Patent Application Pub. No. WO 01/07095. 

Fiavanoids 

Flavanoids can also be used as an odor control agent. Havanoids are conqjounds based on 
the Cs Q Q flavan skeleton. Flavanoids can be found m typical essential oils. Such oils include 
essential oil extracted by dry distillation from needle leaf trees and grasses such as cedar, 
Japanese cypress, eucalyptus, Japanese red pine, dandelion, low striped bamboo and cranesbili 
and can contain terpenic material such as aipha-pinene, beta-pmene, myrcene, phencone and 
camphene. Also included are exd,-acts from tea leaf. Descriptions of such materials can be found m 
JP 02284997 and JP 04030855. 

Ateallic Salts 

The odor confrol agent of the present invention can include metallic salts for malodor 
control benefits. The metallic salts are selected from the group consisting of copper salts, zinc 
salts, and mixtures thereof. 

The preferred zinc salts possess malodor control abilities. Zinc has been used most often 
for its ability to ameliorate malodor, e.g., in mouth wash products, as disclosed in U.S. Patent 
Nos. 4,325,939 and 4,469,674. Highly-ionized and soluble zmc salts such as zinc chloride, 
provide the best source of zinc ions. Preferred zdnc salts are selected from the group consisting of 
zmc borate, zinc captylate, zinc chloride, zinc ricinoleate, zinc sulf^ heptahydrate, zinc 
undecylenate, and mixture thereof. 

Preferably the metallic salts are water-soluble zinc salts, copper salts or mixtures thereof, 
and more preferably zmc salts, especially ZiiCl2. These salts are preferably present in the present 
invention as an odor control agent primarily to absorb amine and sulfiir-contammg confounds. 
Low molecular weight sulfur-containing materials, e.g., sulfide and mercaptans, are conqjonents 
of many types of malodors, e.g., food odors (garlic, onion), body/perspiration odor, breath odor, 
etc. Low molecular weight a min es axe also components of many malodors, e.g., food odors, body 
odors, urine, etc. 
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Zinc salts, when used, can be combined with an anionic surfactant having tiie form-ula 
R-(C)-CH2-CH2)s-0-CH2COO" , wherein R is a fatty alcohol substituent or an alkylaryl 
substituent and X is at least 2. Such anionic surfactants can act as a control release agent for the 
zinc salts to improve the malodor conLrol properties of tlie compositiou, Tliis combination of zinc 
salts and anionic surfactant is described in more detail in U.S. Patent No. 6,358,469. 

Zinc salts, when used, can also be combined with carbonate and/or bicarbonate to 
improve the malodor control properties of the composition. When zinc salts are combined with 
carbonate and/or bicarbonate, the coiE^osition preferably further comprises a stabilizing anion 
selected from phosphates having more than one -{P=0)- group and organic acids having more 
than one acid fimctionality. This combination of zinc salts, carbonate and/or bicarbonate, and 
stabilizing anions is described in more detail in U.S. Patent No. 6,015,547. 

Copper salts possess some malodor control abilities. See U.S. Patent No, 3,172,817, 
Leupold, et al., which discloses deodorizing compositions for tteating disposable articles, 
coiaprismg at least slightly water-soluble salts of acylacetone, including copper salts and zinc 
salts. 

When metallic sails are added to the comsposition of the present invention as an odor 
control agent, they are typically present at a level of from about 0.001% to an effective amount to 
provide a saturated salt solution, preferably from about 0.002% to about 25%, more preferably 
fhim about 0,003% to about 8%, still more preferably from about 0.1% to about 5% by weight of 
the composition. 

Zeolites 

The odor control agents herein can also be zeolites. A preferred class of zeolites, is 
characterized as "intermediate" silicate/aluminate zeolites. The intermediate zeolites are 
characterized by SiOj /AIO2 molar ratios of less than about 10. Preferably the molar ratio of Si02 
/A102 ranges from about 2 to about 10. The mtermediate zeolites can have an advantage over the 
"high" zeolites. The intermediate zeolites have a higher affinity for amine-type odors, they are 
more weight efBcient for odor absolution because they have a larger surface area, and they are 
more moisture tolerant and retain more of their odor absorbing capacity in water than the high 
zeolites. A wide variety of intermediate zeolites suitable for use herein are commercially available 
as Valfbr® CP301-68, Valfor® 300-63, Valfor® CP30O-35, and Valfor® CF300-56, available from 
PQ Corporatioa, and the CBVlOO® series of zeolites from Conteka. 

Zeolite materials marketed under the trade name Abscents® and Smslkite®, available 
from The Union Carbide Corporation and UOP are also preferred. Such materials are preferred 
over the intermediate zeolites for control of sulfur-containing odors, e.g., thiols, mercaptans. 
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When zeolites are used as odor control agents in coinpositians that are to be sprayed onto 
surfaces, the zeolite material preferably has a particle size of less than about 10 microns and is 
present in the composition at a level of bss than about 1 % by weight of the composition. 

Activated Carbon 

Activated carbon is another suitable odor control agent for incorporation in she present 
compositions. The carbon material suitable for use in the present invention is the material well 
known in commercial practice as an absorbent for organic molecules and/or for air purification 
purposes. Often, such carbon material is referred to as "activated" carbon or "activated" charcoal. 
Such carbon is available from commercial sources under such trade names as; CaJgon-Type 
CPG®; Type PCB®; Type SGL®; Type CAL®; and Type OL®. 

When activated carbon is used as an odor control agent in conqjositions th^ are to be 
sprayed onto smfaces, the activated carbon preferably has a particle size of less than about 10 
microns and is present in the composition at a level of less than about 1% by weight of the 
composition. 

To the extent any material described herein as an odor control agent might also be 
classified as another component described herein, for purposes of the present invention, such 
material shall be classified as an odor ccmtrol agent. 
AQUEOUS CARRIER 

The aqueous crnxier of the present invention comprises water. The water wliich is used 
can be distilled, deionized, or tap water. Water not only serves as the liquid carrier for the 
microcapsules, but it also facilitates the reaction between the odor control agents and any 
unwanted molecules oa surfaces, such as malodorous molecules that are on inanimate surfaces 
such as fabric, when the surface is treated. It has been found that the intensity of unwanted 
malodorous molecules generated by some polar, low molecular weight organic amines, acids, and 
mercaptans is reduced when tiie malodor-contamuiated surfaces are treated with an aqueous 
solution. It is believed that water solubUizes and depresses tiie vapor pressure of these polar, low 
molecular weight organic molecules, tlius reducing their odor intensity. 

The level of aqueous carrier in the present compositions can vary dependent upon the use 
of the composition. In general, the level of aqueous carrier in the present compositions can be 
from about 0.1% to about 99.9%. In compositions designed to be sprayed from manually or non- 
manually operated spray dispensers, the level of aqueous carrier is preferably high, for example, 
at a level of at least about 80%, preferably at least about 85%, more preferably at least about 90%, 
and even more preferably at least about 95%, by weight of the composition. 
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OmONAL INGREDIENTS 

The present compositions can fiiriher comprise a wide variety of optional ingredients, 
such as dispersants, solvents, aerosol propellants, surfactants, free perfume, preservatives / 
antimicrobial actives, wiinMe control agents, and the like. 

Dispersants 

The present compositions optionally, but preferably, further comprise a dispersant. A 
dispersant can be important to suspend the microcapsules in the composition to prevent the 
microcapsules from falling out of solution. Thus a dispersant can be important in achieving a 
composition that is stable, 

When the present compositions are designed to be sprayed from a spray dispenser, it can 
be important to select a level and type of dispersant that provides enough suspension for 
microcapsule particles, but at the same time is easily sprayable as a fine naist> Some dispersants 
are capable of suspending particles, but result in compositions having viscosities that are too high 
to be easily sprayable as a fme mist. 

In this respect, the bvel and type of dispersant is preferably selected to provide a non- 
Newtonian viscosity property. The resulting malodor-controlling compositions thus wiU 
preferably have a difference of viscosity at shear rate 1 sec"^ and at 10 sec'' of at least about 0.1 
centipoise, preferably at least about 0.5 centipoise, and more preferably at least about 1 
cencipoise. In tMs regard, the compositions herein are preferably shear-thinning. The resulting 
malodor-controlling composition,s are capable of adequately suspending particles therein (e.g. 
microcapsubs) while being easily sprayable from a spray dispenser. 

The preferred dispersants herein provide a shear-thinning composition having a weak gel 
formation maxtrix, in which polymeric or non-polymeric ingredients interact with each other and 
form hydrogen and/or hydrophobic bonding. Some functional groups on the molecules have 
electrostatic repulsive forces that can prevent coagulation of the particles in the composition. The 
weakly formed gel matrix resulting from the preferred dispersants herein is capable of suspending 
micron size particles, such as microcapsules, in the composition matrix. 

When present, dispersants are typically included at a level of from about 0.001% to about 
10%, preferably from about 0.005% to about 59b, and more preferably from about 0.01% to about 
1%, by weight of the composition. If it is desired to keep tlie viscosity of the present compositions 
relatively low, e.g. if the compositions are to be sprayed onto surfaces (e.g. fabrics) via a spray 
dispenser, the dispersant is preferably included at a level of less than about 1%, more preferably 
less than about 0.9%, and even more preferably less than about 0.8%, by weight of the 
composition. If the level of dispersant is too high, the composition may leave a visible residue on 
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the treated surfaces, if the composition is to be sprayed on fabrics and the level of dispersant is 
too high, the composition may undesirable alter the fabric feel or softness. 

The dispersants herein can be selected from materials such as pectiiife, alginate, 
arabinogalactan, carageenan, gellan guni, xanthum guni, guar gum, acrylates/acrylic polymers, 
water-swellable clays, fumed silicas, acrylate/aminoacrylate copolymers, and mixtures thereof. 
Preferred dispersants herein include those selected from the group consisting of acrylate/acrylic 
polymers, gellan gum, fiiined siKcas, acrylate/aminoacrylate copolymers, water-sweliable clays, 
and mixtures thereof. 

Acrylate/acrylic polymers include acrylic emulsion terpolymers. These types of 
dispersants are typically alkali activated. Suitable alkali activated acrylate/acrylic polymers are 
described in detail in U.S. Patent Nos. 5,990,233 and 5,840,789. Such alkali activated 
acrylate/acrylic polymer dispersants are available from Alco Chemical under the trade name 
ALCOGUM® SL series. 

Gellan gum is a heteropolysaccharide prepared by fermentation of Pseudomonaselodea 
ATCC 31461. Gellan gum is available from CP Keico U.S., Me. under various names, including 
KELCOGEL®, KELCOGEL® LTIOO, KELCOGEL® AFT, KELCOGEL® AF, KELCOGEL® PC, 
and KELCOGEL® F. Processes for preparing gellan gum are described in U.S. Patent No. 
4,326,052 (Kang et al), issued Apr. 20, 1982; U.S. Patent No. 4,326,053 g-Cang et al), issued Apr. 
20, 1982; U.S. Patent No. 4,377,636 (Kang et al), issued Mar. 22, 1983; and U.S. Patent No. 
4,385,123 (Kang et al), issued May 24, 1983. 

Fumed silicas axe a coUoidal form of silica made by combustion of silicon tetrachloride in 
hydrogen-oxygen furnaces. Fumed silicas are known by the chemical name silicium dioxide. 
Fumed silicas suitable in the present compositions are available from Degussa AG under the 
tradename AEROSIL®. A preferred fumed silica is AEROSIL® 200 (available from Degussa AG), 
which is a hydrophilic fumed silica having a specific surface ai'ea of about 200 m^/gram. 

Acrylate/aminoacrylate copolymers are typically aqueous dispersions of an amine 
functional acrylic polymer rheology modifier. These types of dispersants are typically acid 
activated, as compared to acrylate/acrylic polymer dispersants described hereinbefore which are 
typically alkali activated, Acrylate/aminoacrj-late copolymers are available from Alco Chemical 
under the trade name ALCOGUM® L-500 series. Preferred acrylate/aminoacrylate copolymers are 
ALCOGUM® L-51 1 and ALCOGUM® L-520 which are aqueous dispersions of amine hmctional 
acrylic polymers available from Alco Chemical. 

Water-swellable clays include hectorites and synthetic layered silicates. Synthetic layered 
silicates are available from Southern Clay Products, Inc. under the trade name LAPONrTE®. 
These synthetic layered silicates are layered hydrous magn^ium silicates, in which magnesium 
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ions, partially replaced by suitable monovaletrt ions such as lithium, sodium, potassium and/or 
vacancies, are octahedral] y coordinated to oxygen and/or hydroxyl ions, some of which may be 
replaced by fluorine ions, forming the centra! octahedral sheet, the octahedral sheet being 
sandwiched between two tefrahedral sheets of silicon ions, tetialiedrally coordinated to oxygen. 
Preferred synthetic layered silicates include LAPONITE® RD and LAPONITE® RDS available 
from Southern Cl&y Products, Inc. Hectorites are available from Rheox, Inc. under the trade name 
BENTONE®. These hectorites are prepared by reacting bentonite in a cation exchange system 
with an amine. Preferred hectorites include BENTONE® LT and BENTONE® AD available from 
Rheox, Inc. 

Solvent^ 

The present con::^ositions can further comprise optional solvents. Solvents can help to 
provide compositions that dry more quickly after being applied to surfaces, versus compositions 
that do not contain solvent Where it is deshrable to have a composition that quickly (Mes after 
being applied to a surfece, the present compositions preferably further comprise solvents. Suitable 
solvents herein mclude monohydric and polyhydric alcohols. Monohydric alcohols useful as 
solvents in tiie present composition include etlianol, n-propanol, isopropanol, mixtures thereof, 
and tlie like. Polyhydric alcohols useful as solvents in the present composition include glycols 
such as ethylene glycol, diethylene glycol, triethylene glycol, propylene glycol, dipropylene 
glycol, glycerine, mixtures thereof, and the like. Otlier suitable solvents include water-miscible 
ethers, water-miscible glycol ethers, and propylene glycol monoraethyl ether acetate. Non- 
limiting examples of water-miscible ethers include diethylene glycol diethylether, 
diethyleneglycol dimethylether, propylene glycol dimethylether, and mixtures thereof. Non- 
limiting examples of water-miscible glycol ethers include propylene glycol monomethylether, 
propylene glycol monoethylether, propylene glycol monopropylether, propylene glycol 
monobutylether, ethylene glycol monobutylether, dipropylene glycol monomethylether, 
diethyleneglycol monobutylether, and mixtures thereof. 

When present, the level of solvent in the present compositions is generally from about 
0.1% to about 99.9%, preferably from about 0.5% to about 99%, and more preferably from about 
1% to about 90%. If the compositions are spray compositions (especially non-aerosol), the level 
of alcohol is preferably less than about 35%, more preferably less than about 20%, and even more 
preferably less than about 10%, by weight of the composition. 

Aerosol Prop ellaats 

Wherein the present compositions are in the form of an aerosol spray composition, the 
compositions further comprise an aerosol propellant. Non-limiting examples of suitable aerosol 
propeHants for aerosol compositions herein include aliphatic hydrocarbons such as butane, 
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isobutane, and propane; low molecular weight halogenated hydrocarbons (preferably chlorinated 
and/or fluorinated hydrocarbons) such as chlorodifluoromethaQe; dissolvable gases such as carbon 
dioxide; nitrogen gas; compressed air; and other roaterials well known in the art. 

When present, aerosol propellants are typically incorporated in the present coir^ositions 
at a level of from about 2% to about 60%, preferably from about 3% to about 50%, by weight of 
the composition. 

Aerosol propellants especially suitable for incorporation in the present compositions are 
described in detail in U.S. Patent No. 4,520,142. 
Surfactants 

To improve the ability of the present compositioQs to "wet" the surfaces being treated (i.e. 
inq)rove the ability of the composition to spread across the surface), the compositions preferably 
further comprise optional surfactants. Preferably, the compositions comprise a surfactant, or 
mixtures of surfactants, at a level of from about 0.001% to about 90%, preferably from about 
0.01% to about 80%, and more preferably from about 0.05% to about 70%, by weight of the 
cons|>osition. If the composition is intended to be sprayed onto the surface via a spray dispenser, 
the conqjositions preferably include optional surfactants at a level of less than about 5%, 
preferably less than about 3%, and more preferably less than about 1%, by weight of the 
compcKition. 

Surfactants are generally well-known in the detergent art. Surfactants which are suitable 
in the compositions of the present invention include anionic, nonionic, cationic, amphoteric, 
zwitterionic, and mixtures of the above types. 

Preferred surfactants are described in detail in U.S. Patent Application Pub. No. US 
2002/0011584 Al. 

Anionic Surfactants 

Anionic surfactants can optionaEy be mcorporated m the present competitions. Many 
suitable nonlimiting examples fiom the class of anionic surfactants can be found in Su^gctants 
and Ihterfacial Phenomena. 2"" Ed„ Milton J. Rosen. 1989, John Wiley & Sons, Inc., pp. 746. 
Additional suitable nanlimiting examples of anionic surfactants can be found in Handbook of 
Surfactcmts, M.R. Porter, 1991, Blackie & Son Ltd, pp. 54-115 and references therein. 

Structurally, suitable anionic surfactants contain at least one hydrophobic moiety and at 
least one hydrophilic moiety. The surfactant can contain multiple hydrophobic moieties and/or 
multiple hydrophilic moieties, but preferably less than or equal to about 2 hydrophobic moieties 
and less than or equal to about 3 hydrophilic moieties. The hydrophobic moiety is typically 
comprised of hydrocarbons either as an alkyl group or an alkyl-aryi group. Alkyl groups typically 
contam from about 6 to about 22 carbons, preferably about 10 to about 18 carbons, and more 
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preferably from about 12 to about 16 carbons; aryl groups typically contain alfod groups 
containing from about 4 to about 6 carbons. Each alley] group can be a branched or Linear cliain 
and is either saturated or unsaturated. A typical aryl group is benzene. Some typical hydrophilic 
groups for anionic surfactants include but are not limited to -CO2', -OSO3', -SO3', -(ORi)^- COo', - 
(ORiX- OSO3', -(ORi)x- SO3" where x is being less than about 10 and preferably less than about 
5. Some nonlimiting examples of suitable surfactants includes, Stepanol® WAC, Biosoft® 40 
(Stepan Co,, Northfield, EL). 

Anionic siufactants can also be created by sulfating or sulfonating animal or vegetable 
based oils. An example of these type of surfactants include sulfated canola oil and sulfated castor 
oil (Freedom SCO-75) available from the Freedom Chemical Co., Cliarlotte NC (owned by BF 
Goodrich). 

Non-limiting examples of suitable anionic surfactants include salts of C8-C22 alkyl fatty 
acids; Cio-Cu alkylbenzene sulfonates; C10-C22 alkene sulfonates; C10-C22 alkyl ether sulfonates; 
C10-C22 altyl sulfates; C^-Cio dialkyl sulfosuccinates; C10-C22 acyl methionates; alkyl 
diphenyloside sulfonates; alkyl naphthalene sulfonates; 2-acetamido hexadecane sulfonates; alkyl 
glyceryl ether sulfonates; and N-alkyl substituted succinates . Anionic surfactants wMch are water- 
soluble alkylbenzene sulfonate salts of organic sulfur-reaction products are described in U.S. 
Patent Nos. 2,220,099 and 2,477,383. Especially valuable are linear straight-chain alkylbenzene 
sulfonates in which the average number of carbon atoms in the alkyl group is from about H to 13, 
abbreviated as Cn-Cis LAS. Other anionic surfactants are described in U.S. Patent No. 6,358,469, 
wMch are preferred when the present compositions comprise zinc salts in combination with 
carbonate and/or bicarbonate. 

When the present compositions comprise uncomplexed cyclodextrin as an cdor control 
agent, the anionic surfactant is preferably cyclodextrin-coiiq>atible, meaning that the surfactant 
does not tend to form con^lexes with cyclodextrin. Nonlimiting exam-ples of cyclodextriu- 
compatible anionic surfactants are the alkyldiphenyl oxide disulfonates, having the general 
formula: 



wherein R is an alkyl group. Examples of this type of surfectants are available from the Dow 
Chemical Company under the trade name Dowfax® wherein R is a linear or branched Cg-Cig 




SOsNa 



SOaNa 
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alkyl group. An example of these cyclodextrin-compatible anionic surfactant is Dowfax 3B2 with 
R being approximately a linear C jq group. 

Nonionic Surfactants 

The present compositions can optionally comprise noniodc surfactants, which are the 
preferred surfactants in the present compositions, Non-limiting examples of suitable nonionic 
surfactants include alkyl ethoxylated surfactants, block copolymer surfactants, castor oil 
surfactants, sorbitan ester surfactants, polyethoxylated fatty alcohol surfactants, glycerol mono- 
fatty acid ester surfactants, polyethylene glycol fatty acid ester surfactants, and mixtures thereof 
These noniomc surfactants are described in more detail in U.S. Patent Application Pub. No, US 
2(K)2/0011584A1. 

Alkyl ethoxylated surfactants and castor oil surfactants are preferred nonionic surfactants. 
Castor oil surfactants include polyoxyethylene castor oil ethers or polyoxyethylene hardened 
castor oil ethers, which are either partially or fully hydrogenated. Prefeixed hydrogenated castor 
oil surfactants are conunerically available from. Nikko under the trade names HCO 40 and HCO 
60 and from BASF under the trade names CremphorT^ RH 40, RH 60, and CO 60. 
Cationic Surfactants 

Cationic surfactants can also be incorporated in the present compositions. Cationic 
surfactants, when used in aqueous compositions to be sprayed on fabrics, can improve the ability 
of the composition to penetcate in between the fibers of the fabrics, which can lead to better 
performance in terms of reducing malodor and/or reducing the appearance of wrinkJes on fabrics. 
Also, cationic surfactants can be useful to soften fabrics treated witlr the present compositions. 

Suitable cationic surfactants include a wide variety of quaternary compounds. Prefened 
cationic surfactants are diester quatemaiy ammonium con^jouads ("DEQA"), These and other 
preferred quaternary compounds are described in detail in U.S. Patent Application Pub. No. US 
2002/001 1584 Al. \ 

To the extent that a cationic surfactant acts as either an antimicrobial active or 
preservative, for purposes of the present invention, it shall be classified as an antimicrobial active 
/preservative, as described inp-a. 

Anq)hoteric Surfactants 

Amphoteric surfactants can also be used in the present compositions. Amphoteric 
surfactants, also called ampholytic surfactants, may be broadly defined as aliphatic derivatives of 
secondary or tertiary amines, or aliphatic derivatives of heterocyclic secondary and tertiary 
amines in which the aliphatic radical can be straight chain or branched, and wherein one of the 
aliphatic substitueiUs contains firom about 8 to about 18 carbon atoms and at least one contains an 
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anionic water-solubilizing group, e.g. carboxy, sorfate, or sulfonate. Examples of suitable 
amphoteric surfactants can be found in U.S. Patent No. 3,929,678 at column 19, lines 18-35. 
Zwitterionic Surfactants 

The present compositions can optionally comprise zwitterionic surfactants. Zwitterionic 
svufactants may be broadly described as derivatives of secondary and tertiary amines, derivatives 
of heterocyclic secondary and tertiary amines, or derivatives of quaternary ammonium, quaternary 
phosphonium, or tertiary sulfonium compounds. 

Free Perfume 

The stable, aqueous compositions of the present invention preferably comprise free 
perfume as an optional ingredient. As used herein, the term "free perfume" refers to perfume that 
is in the composition, but is not contaiaed within microcapsules. Free perfume is desirable in the 
present compositions to provide a freshness impression on the surface being treated by the stable, 
aqueous compositions of the present invention. Free perfume is especially desired in compositions 
for treatnig fabrics, since it is important to provide a freshness impression on fabrics, especially 
clothing. Free perfume can be desirable to provide an inmiediate "burst" of perfume scent when 
the composition is applied to a surface, such as by spraying the composition on fabric, 
upholstered surfaces, or carpeting. 

Suitable perfume materials for incorporation m the present compositions are disclosed, 
e.g., in U.S. Patent No. 5,939,060 issued August 17, 1999 to Trinh et al. at col. 2, line 38 to col. 7, 
line 53. 

If free perfimie is included in the stable, aqueous compositions of the present invention, it 
can be included at a wide variety of levels. Free perfume is typically at the level from about 
0.0001 % to about 10 %, preferably from about 0.001 % to about 7%, and more preferably from 
about 0.01 % to about 5%, by weight of the composition. 

Antimicrobial Actives / Preservatives 

The present compositions can optionally further comprise antimicrobial actives / 
preservatives. As discussed hereinbefore, antimicrofaiai actives can constitute the active material 
contained in the microcapsules of the present compositions. In addition or alternatively, the 
present compositions can comprise free antimicrobial actives / preservatives, meaning 
antimicrobial actives / preservatives that are not contained wifliin the microcapsules of the present 
compositions. 

Antimicrobial actives / preservatives suitable for incorporation in the present 
compositions include many quaternary compounds, biguanide compounds, and other 
antimicrobial actives having antimicrobial efficacy. These materials can be incorporated in the 
present compositions in an effective amount to inhibit the growth of microorganisms in the 
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coii5)Ositions themselves (i.e. act as a preservative) and/or to kill microorganisms on the smfaces 
being treated with the present compositions (i.e, act as an antimicrobial active). 

Suitable antimicrobial actives / preservatives herein include quaternary compounds and 
biguanide compounds. Non-limiting examples of quaternary compounds include benzalkonium 
chlorides and/or substituted benzalkonium chlorides such as commercially available Barquat® 
(available from Lonza), Maquat® (available from Mason), Variquat® (available from 
Witco/Sherex), and Hyamine® (available from Lonza); di(C6-Ci4)alkyl di short chain (Ci^ alkyl 
and/or hydroxyalkl) quaternary such as Bardac® products of Lonza; N-(3-ch]oroallyl) 
hexaniinium chlorides such as Dowicide® and Dowicil® available from Dow; benzethonium 
chloride such as Hyamine® from Rohm & Haas; raethylbenzethonium cliloride represented by 
Hyamine® lOX supplied by Rohm & Haas, cetylpyridinium chloride such as Cepacol chJoride 
available from of Meixell Labs; and diester quaternary ammonium compounds. Examples of 
preferred dialkyl quatemaiy compounds are di(CrCj2)dialkyi dimetliyl ammonium chloride, such 
as didecyldimethylammonium chloride (Bardac® 22), and dioctyldimethylammonium chloride 
(Bardac® 2050). The quaternary compounds useful as cationic preservatives and/or antimicrobial 
agents herein are preferably selected from the group consisting of diaikyldimethylanmionium 
chlorides, alkyldimethylbenzylammonium chlorides, dialkylmetliylbenzylammonium chlorides, 
and mixtures thereof. Other preferred cationic antimicrobial actives useful herein include 
diisobutylphenoxyethoxyethyl dimethylbenzylammonium chloride (commercially available under 
the trade name Hyamine® 1622 firom Rohm & Haas) and (niethyl)diisobutylphenoxyethoxyethyl 
dimethylbenzylammonium chloride (i.e. methyibenzethonium chloride). 

Non-limiting examples of biguanide compounds include l,r-hexamethylene bis(5-(p- 
chlorophenyl)biguanide), commonly known as chlorhexidine, and Cosmoci® CQ®, Vantocil® 
IB, including poly (hexamethylene biguanide) hydrochloride. Odier useful antimicrobial actives 
include the bis-biguanide alkanes, Usable water soluble salts of the above are chlorides, 
bromides, sulfates, alkyl sulfonates such as methyl sulfonate and ethyl sulfonate, phenylsulfonates 
such as p-methylphenyl sulfonates, nitrates, acetates, gluconates, and the like. 

Non-limiting examples of other suitable antimicrobial actives include Pyrithiones 
(especially the zinc complex (ZPT)), Octopiiox®, Dimethyldimethylol Hydantoin (Glydant®), 
Sodium Sulfite, Sodium Bisulfite, Imidazolidmyl Urea (Germall 115®), Diazolidtnyl Urea 
(German II®), Benzyl Alcohol, 2-Bronio-2-nitropropane-l,3-diol (Bronopol®), Formalin 
(formaldehyde), lodopropenyl Butylcarbamate (Polyphase PlOO®), Chloroacetamide, 
Methanamine, Methyidihcomonitrile Glutaronitrile (l,2-Dibroraio-2,4-dicyanobutane or 
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Tektamer®), Giutaraldehyde, 5-bromo-5-ni!xo-l,3-dioxane (Bronidox®), Phenethyi Alcohol, o- 
Phenylphenol/sodium o-phenyiphenol, Sodium Hydroxymethylglycinate (Suttocide A®), 
Polymethoxy Bicyclic Oxazolidine (Nuosept C®), Dimethoxane, Thimersal, Dichlorobenzyl 
Alcohol, Captan, Chlorphenenesin, Dichlorophene, Chlorbutaiiol, Glyceryl Laurate, Halogenated 
Diphenyl Ethers, 2,4,4'-trichloro-2'-hydroxy-diphenyl ether (Triclosan® or TCS), 2,2'-dihydroxy- 
5,5'~dibromo-diphenyl ether, Phenolic Compounds (as described in U.S. Patent No. 6,190,674), 
Para-chloro-meta-xylenol (PCMX), Chlorotliymoi, Phenoxyethanol, Phenoxyisopropanol, 5- 
ChIoro-2-hydroxydiphenylinethane, Resorcinol and its Derivatives (as described in U.S. Patent 
No. 6,190,674), 5-Chloro 2,4-Dihydroxydiphenyl Methane, 4'-Chloro 2,4-DihydroxydiphenyI 
Methane, 5-Eromo 2,4-Dihydroxydiphenyl Methane, 4'-Bromo 2,4-Dihydroxydiphenyi Methane, 
Bisphenolic Compounds (as described in U.S. Patent No. 6,190,674), Parabens (as described in 
U.S. Patent No. 6,190,674), Halogenated Carbanilides (as described in U.S. Patent No, 
6,190,674), and mixtures thereof. 

Antimicrobial actives, when present in the compositions of the present invention, are 
included at an effective amount to kill microorganisins on the surface being treated with the 
compositions, typically at a level of from about 0.001% to about 20%, preferably from about 
0.01% to about 10%, and more preferably from about 0.05% to about 5%, by weight of the 
composition. 

Wrinkle Control Agents 

The present compositions can optionally further concise a wrinkle control agent, 
wherein the wrinkle control agent helps to prevent and/or control wruakles from forming in 
surfaces treated with the present compositions, especially fabrics. Wrinkle control agents useful 
herein include fiber lubricant, shape retention polymer, hydrqphilic plasticizer, lithium salt, and 
mixtures thereof. Such wrinkle control agents are described in detail in U.S. Patent No. 6,001,343 
issued December 14, 1999 to Trrtih et al. Wrinkle control compositions that can be suitable as 
base compositions of the present invention that comprise microcapsules containing an active 
material, especially compositions that can be used in a cabinet-type or bag-type apparatus for 
conditioning garments, are also disclosed in co-pending U.S. Application Serial No. (»/674,224 
filed April 27, 1998 by Hubesch et al. (which relates to WO 99/55950 published November 4, 
1999); and co-pending U.S. Application Serial No, 09/673,600 filed April 27, 1998 by Woo et al. 
(which relates to WO 99/55816 published November 4, 1999). 

Other additional optional ingredients can be included in the present compositions. Non- 
limiting examples of additional optional ingredients include brighteners, colorants, and the Uke. 

The present comipositions will typically have a pH of from about 2 to about 10, preferably 
ftom about 3 to about 9.5, and more preferably from about 3.5 to about 9. Depending on the 
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materials included in the composition, it can be desirable to adjust the pH of the composition to be 
acidic or alkaline. For example, if the conqHJsition contains an acid activated dispersant (e.g. 
acrylate/aminoacryiate copolymers such as ALCOGUM® L-5U), the composition preferably has 
a pH of less than about 8, preferably less than about 7.5, and more preferably less than about 7. 
On the other hand, for example, if the con^osition contains an alkali activated dispersant (e.g. 
acrylate/acrylic polymers such as ALCOGUM® SL-70), tlie composition preferably has a pH of 
p-eater than about 4, pi-eferably greater than about 5, and more preferably greater than about 5.5. 

The compositions of the present invention can be in the form of aqueous liquids {e.g. 
fabric refreshers such as those described in U.S. Patent No. 6,146,621), aerosols (such as those 
described in U.S. Patent No. 4,520,142), gels (e.g. automatic dishwashing geis such as those 
described in U.S. Patent No. 5,384,061), pastes (e.g. toothpaste such as those described La U.S. 
Patent No, 4,701,319), lotions (e.g. sMn lotions such as those described in U.S. Patent No. 
5,968,258), powder detergent granules (e.g. laundry detergent compositions such as those 
described in U.S. Patent No. 5,338,476), shampoo/conditioners (such as those described in U.S. 
Patent No. 6,221,817), bar soaps (such as those described in U.S. Patent No. 5,254,281), and the 
like. The compositions can ako be incorporated in substrates such as fabric softener dryer sheets 
(see, e.g., U.S. Patent No. 4,808,086), premoistened sheets for at-home dry cleaning processes 
(see, e.g., U.S. Patent No. 5,630,848), premoistened cleaning wipes (see, e.g., U.S. Patent No. 
6,183,763), dry dusting sheets (see, e.g., U.S. Patent No, 5,525,397); and diapers (see, e.g., U.S. 
Patent No. 6,319,239). The compositions can also be incorporated in plug-in type air fresheners 
(such as those described in U.S. Patent No, 5,976,503). Preferably, the present compositions are 
aqueous liquids, especially those comprising reklively high amounts of water. 

The preferred methods of the present invention relate to treating surfaces, preferably 
fabrics, with the stable, aqueous compositions of the present invention comprising the step of 
contacting the surface with the stable, aqueous composition. As used herein, the term "fabrics" is 
meant to encompass a variety of fabrics and articles composed of fabric and/or fibers, including 
but not limited to clothes, curtains, drapes, upholstered furniture, carpeting, bed linens, bath 
linens, tablecloths, sleeping bags, tents, car interior (e.g., car carpet, fabric car seats), and the like. 
The methods more specificaEy relate to reducing malodor impression on surfaces, especially 
fabrics, and/or reducing the appearance of wrinkles on fabrics. The surfaces are preferably treated 
by either spraying dilute aqueous compositions of the present invention onto the surfaces via a 
spray dispenser, or by adding the concentrated compositions of the present invention to, for 
exan^le, a wash and/or rinse cycle in a typical laundry process. 
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A preferred method herein includes a method of reducing malodor impression on a 
siaiace (preferably fabrics) having rnalodor impression, the method comprising die step of 
contacting the surface with a stable, aqueous composition as described hereinbefore. 

The composition for reducing malodor rnqpression herein can be used by distributing, e.g., 
by placing the aqueous solution into a dispensing means, preferably a spray dispenser and 
spraying an effective amount onto the desired surface or article. An effective amount as defmed 
herein means an amount sufficient to absorb odor to the point that it is not discernible by the 
human sense of smell yet not so much as to saturate or create a pool of Uquid on said article or 
surface and so that when dry there is no visual deposit readily discernible. Distribution can be 
achieved by using a spray device, a roller, a pad, etc. For odor control, an effective amount, as 
defined herein, means an amount sufficient to absorb odor to effect a noticeable reduction in the 
perceived odor, preferably to the point that it is not discernible, by the human sense of smell. 

The present invention enconq)asses the method of spraying an effective amount of the 
composition for reducing malodor onto household surfaces. Prefei-abiy said household surfaces 
are selected from the group consisting of countertops, cabinets, lyalls, floors, b^hroom surfaces 
and kitchen surfaces. 

Additional methods include, for example, adding the aqueous Liquid composition to a 
steam iron and then using the steam iron to iron fabrics. Another method includes adding the 
aqueous liquid composition to a device for refi'eshing fabrics (such as that described in 
International Patent Application Pub. No. WO 02/14594). 

When the present conq>ositions include a wrinMe control agent, methods of controlling 
wrinkles in fabrics are encompassed by the present invention as described in detail in co-pending 
U.S. Patent Application Pub. No. US 2002/0011584 AL 

The compositions of the present invention can be packaged in a wide variety of packages 
weU known in the art. When the present compositions are aqueous liquid compositions, the 
conq)ositions ai'e preferably packaged in a spray dispenser. Suitable spray dispensers can be 
manually operated or non-manually operated (e.g. battery-powered spray dispensers). Suitable 
spray dispensers are described in detail in U.S. Patent No. 6,284,231. When aerosol compositions 
are created, they are typically packaged in an aerosol spray dispenser, such as those described in 
U.S. Patent Nos. 3,436,772 and 3,600,325. O&er suitable spray dispensers are described in more 
detail in U.S. Patent Nos. 4,082,223; 4,161,288; 4,434,917; 4,8 19,835; and 5,303,867. 

The stable, aqueous compositions herein (especially concentrated compositions) can also 
be packaged in a bottle, especially a bottle that comprises a measuring closure. The measuring 
closure provides a convenient means to dispense the appropriate amount of the conqjosition, 
especially when dispensing concentrated compositions mto a wash and/or rinse solution 
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containing fabrics to be treated in a typical laundry process. The bottle also preferably comprises 
a drain-back spout, which pemiits the composition to be dispensed more easily and with less 
mess. Non-limiting examples of suitable bottles are described in detail in U.S. Patent No. 
4,666,065 issued May 19, 1987 to Ohren; U.S. Patent No. 4,696,416 issued Sept. 29, 1987 to 
Muckenfiihs at al.; and U.S. Patent No. 4,981,239 issued Jan, 1, 1991 to Cappel et al. 

The present compositions are made by mixing together the ingredients comprising the 
coniposition. A preferred process for making a composition of the present mvention is described 
in Example 17. 

The following are non-Iimituig examples of the present invention. 

EXAMPLEg 



Component 


Exl 


Ex 2 


Ex 3 


Ex 4 


Ex 5 


Ex 6 


Ex 7 


Ex 8 


Water 


To 100 


To 100 


To 100 


To 100 


To 100 


To 100 


TolOO 


To 100 


Poly(oxymethyleneiirea) 
microcapsules 


0.1 






0.1 


0.1 




0.2 




Poly(oxymethyieneurea) 
microcapsules 
containitig odor control 
agents 








0,1 










PolyCoxymethylenemela 
mine) microcapsules 




0.15 








0,1 






Gelatine microcapsules 






0.2 












Folyurethane 
microcapsules 
















0,03 


Acrylic Polymer 


0.35 


0.1 


0.05 






0.05 




0.3 


Water SweUable Clay 












0.65 


1.00 




Famed Silica 










0.5 








GeUan Gum 








0.03 










Diethyleue Glycol 


0.1 






0.38 










PolyaUtyleneoxide 
modified 

pdydimethylsiloxane 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Ethoxylated, 
Hydrogenated Castor Oil 




0.1 


0.2 


0.1 


0.2 




0.1 


0.05 
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Perfuuffi 


0.1 


0.05 




0.065 










Hydroxypropyl beta- 
cyclodextrin 


1.1 


0.9 




1.0 




1.0 






Methylated beta- 
cyclodextrin 






1.1 




i.O 




1.0 


0.9 


Ethanol 


3 


3 


3 


3 


3 


5 


3 


3 


Citric Acid 














0.07 





Component 


Ex 9 


Ex 10 


Ex 11 


Ex 12 


Ex 13 


Ex 14 


Ex 15 


Ex 16 






To 100 


To 100 


To 100 


To 100 


To 100 


To 100 


To 100 


PoIy(oxymcthy.!cncu 
rea) microcapsules 










0.05 




0.05 


0,05 


Poly(oxyinethyleneu 
rea) microcapsules 
containing odor 
conti-ol agents 














O.iO 


0.15 


Poly(oxymethyIene 

nielamiQe) 

mticrocapsules 




0.15 








0.07 






Gelatine 
microcapsules 






0.05 












Polyurethane 
microcapsules 








0.1 










Diethylene Glycol 


0.25 






0.1 


0.1 








Polyalkyleneoxide 
modified 

polydimethylsiloxan 
e 


0.1 


0.1 


0.1 


0,1 


0.1 


0.1 






Ethoxylated, 
Hydrogenated Castor 
Oil 


0.1 


0.1 


0.2 


0.05 




0,1 


0.1 


0.1 


Didecyl- 

dimethylammDnium 
chloride 


0.139 


0.139 


0.125 




0.125 
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Perfuns 


0.05 


0.025 


0.010 


0.03 


0.03 


0.05 


0.1 


0.1 


Hydroxypropyl beta- 
cyclodextrin 










1.0 




0.1 


0.1 


Methylated beta- 
cyclodextrin 


1.00 


1.00 


1.00 


1.1 




1.0 






Ethanol 


3 


3 


5 


3 


30 


20 


3 


3 


Aciylates/Aminoacr 
ylates Copolymer 


0.75 


0.5 


0.25 


0.35 


0.2 




1.0 


1.0 


Qtric Acid 




0.1 


0.2 












Lactic Acid 


0.2 


0.1 




0.1 


0.05 




3 


3 


Aerosol Propellant 










20 


40 







For each composition in the above Examples 1-16, the pH of each composition is adjusted as 
needed between 3 and 11 with sodium hydroxide or hydrochloric acid. The microcapsules m each 
of the above Examples 1-16 contain from about 0.001% to about 99.9%, by weight of the total 
microcapsule, of an active material selected from the group consisting of peifuines, flavoring 
ageats, fungicide, brightenexs, antistatic agents, wrinMe control agente, fabric softener actives, 
hard surface cleaning actives, skin and/or hair conditioning agents, antimicrobial actives, UV 
protection agents, insect repellants, animal/vermin repellants, flame retardants, and ixtixtures 
thereof. 

EXAMPLE 17 

A one kilogram batch of a composition similar to that of Example 9 is made as follows. A 
mixer is used to Mend the ingredients of the composition in a four liter beaker. The mixer has a 4" 
pitch blade and the mixing speed of the mixer is set at 150 RPM. The following ingredients are 
added to the four liter beaker in sequential order: 914.26 grams of water; 32.50 grams of ethanol; 
1.11 grams of microcapsules containing perfume; 2,50 grams of diethylene glycol; 2.78 grams of 
Baxdac® 2250; 1.00 grams of Silwet® L-7600; 1.00 grams of a-emophor™ CO-60; 0.25 grams of 
free periume. Th^ ingredients are allowed to mix for 5 mmutes. Then 19.88 grams of 
methylated beta-cyclodextrin are added to the beaker. Then 22.50 grams of Aicogum® L-511 are 
added to the beaker. 2.22 grams of lactic acid are then slowly added to the beaker dropwise. The 
mixture is then allowed to mix for an additional 10 minutes. The resulting composition will have 
a pH of about 4. 
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While particular embodiments of the present iavention have been illustrated and 
described, it would be apparent to those skilled in the art that various other changes and 
modifications can be made without departing firom the spirit and scope of the invention. It is 
therefore intended to cover in the appended claims all such changes and modifications that are 
within the scope of this invention. 
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What is claimed is: 

1. A malodor-controUiiig composition characterized in that it comprises: 

(a) microcapsules containing at least one of the following: 

(i) an active material; and 

(ii) an optional encapsulated odor control agent; 

wherein said active material and said optional odor control agent may be 
contained in the same microcapsules; in difierent microcapsules; or both, 

(b) an odor control agent outside of said microcapsules; and 

(c) aqueous carrier. 

2. The composition of Claim 1 wherein said microcapsules comprise a material selected 
from the group consisting of urea-fonnaldehydes, melamineformaldehydes, 
phenolformaldehydes, gelatin, poly(vinyl alcohol), poIy(vinyl pyrrolidone), poiyacrylates, 
polyamides, polyurethane, polymethacrylates, polyepoxides, cellulose acetate, cellulose nitrate, 
cellulose acetate butyrate, ethyl cellulose polyester, polychlorotrifluoroethylene, ethyl/vinyl 
acetate, saran, polystyrene, zein, paraffm wax, animal wax, vegetable wax, microcrystalline wax, 
polyethylene wax, poly(oxymethyleneurea), poly(oxymethylenemslamine), and mixtures thereof. 

3. A composition according to any of the preceding claims wherein said microcapsules are 
present in said composition at a level of firom 0.001% to 99.9% by weight of the composition, 
preferably at a level of &oni 0.001% to 1% by weight of the composition, and more pieferably at 
a level of from 0.001% to 0.5% by weight of the composition. 

4. A composition according to any of the preceding claims wherein said active material is 
selected from the gnaup consisting of perfumes, flavoring agents, fimgicide, brighteners, antistatic 
agents, wrinkle control agents, febiic softener actives, hard surface cleaning actives, skin and/or 
hair conditioning agents, antimicrobial actives, UV protection agents, insect repellants, 
animaJ/vermin repeUants, flame retardants, and mixtures thereof. 

5. A composition according to any of the preceding claims wherein said microcapsule has a 
particle size of from 0.001 micron to i millimeter, preferably from 1 micron to 500 microns, more 
preferably from 10 microns to 100 microns. 
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6. A composition according to any of the preceding claims wherein said odor control agents 
are selected from the group consisting of uncomplexed cyclodextrin, odor blockers, reactive 
aldehydes, flavanoids, zeolites, activated carbon, and mixtures thereof. 

7. A composition according to any of the preceding claims wherein said odor control agent 
is present in said composition at a level of from 0.001% to 99.99% by weight of the composition, 
preferably at a level of from 0.001% to 20% by weight of the composition. 

8. A composition according to any of the preceding claims wherein said aqueous carrier 
comprises water and is present in said composition at a level of at least 80% by weight of the 
composition. 

9. A composition according to any of the preceding claims wherein said composition fiirther 
comprises a dispersant, and said dispersant is preferably selected from the group consisting of 
pectine, alginate, aarabinogalactan, carageenan, gellan gum, xanthum gum, guar gum, 
acrylates/acrylic polymers, water-swellable clays, fumed silicas, aciylate/aminoacrylate 
copolymers, and mixtures thereof. 

10. A con^osition according to any of the preceding claims wherein said composition further 
con^)rises at least one of the following: free perfxime that is not contained in said microcapsule, 
and a solvent. 

11. A method of reducing or removing malodor from a surface having malodor, said method 
comprising the step of contactmg said surface with a malodor-controUing composition according 
to Claim 1. 
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